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On the Biological Approach to the Study of Epidemiology 


PRESIDENT’S ADDRESS 
By Surgeon Captain SHELDON F. Dupiey, R.N. 


EPIDEMICS, being the visible reaction of herds to certain types of parasitic 
infection, are essentially biological phenomena. The dispassionate contemplation 
of human disease as merely the interplay of that mammal Homo sapiens with 
its parasites, its inorganic environment, and the other living organisms which 
inhabit that environment, is psychologically impossible. The student of Homo 
sapiens, being Homo sapiens, cannot but help taking up an anthropocentric attitude, 
however unconscious he may be of the fact. For these reasons the use of the 
word “‘herd’”’ when discussing the biology of human groups is most apposite, as 
emphasizing the fundamental similarities between a collection of deer, schoolboys, 
or mice. I felt sorry therefore that Greenwood (1935) in his scholarly and 
authoritative book, ‘‘ Epidemics and Crowd Diseases” had discarded “ herd” in 
favour of “crowd” in the discussion of human epizootics. Although on many 
occasions it may exhibit poor taste, be incorrect, or merely silly affectation, to 
place man on the same plane as other animals, yet, when examining those 
physiological reactions of Homo to his organic and inorganic surroundings over 
which he can exercise no intelligent control, the employment of the same terms 
as are commonly confined to other organisms helps to keep in mind the fact that 
epidemiology and medical ecology can be studied with advantage as a branch of 
pure or academic biology. In saying this there is no intention of minimizing the 
importance of historical research in epidemiology. 


METHOD 


The older method of observation and comparison of events as they occurred in 
nature has been rather overshadowed by the great success of the application of 
experimental methods to biological phenomena. But in ecology and epidemiology 
the observation and comparison of sequences of events in the field where all natural 
factors are at work is the essential complement of laboratory experiments. In 
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human epidemiology the experimental method is limited in its application and 
passive observation remains the chief means of investigation, although such pro- 
cedures as mass blood-testing, throat-swabbing, and mass-immunization, can be 
treated as harmless experiments on human herds. The cautious use of analogy 
with the results of experimenting with non-human herds has also added to our 
knowledge of human epidemics as is illustrated by the continuous statistical studies 
of mice berd-infections by Topley, Greenwood and others. 

There is a tendency in some quarters to be impatient of any method other than 
the experimental. But listen to Theobald Smith’s (1934) warning against too implicit 
a faith in the value of experiments. Although himself one of the most brilliant and 
successful exponents of the experimental method, Theobald Smith says :— 


The experimental method must not let too many machines get between it and the whole 
and must find some way of pushing the fragment surgically removed for experimental 
purposes back into the whole. The comparative method is frequently in the position to 
restrain the generalizations deduced from experimental procedures and to keep the experi- 
menter from steering away from the goal, which is the understanding of totality. 


Incidentally it is this endeavour to grasp totality, rather than to discover some- 
thing immediately useful, which distinguishes the academic from the practical 
student of science. 


NATURAL SELECTION AND VARIATION 


The fundamental hypothesis of biology is that the species, varieties, and races 
of living organisms which we see around us arose from more or less remote common 
ancestors by means of the natural selection of those hereditary fortuitous variations 
in a species which were most fitted to survive when the pressure of the environment 
was great enough to cause a struggle for existence between the individuals of the 
same species and the members of other species in the environment. Some philo- 
sophical biologists do not think that this hypothesis adequately describes all the 
phenomena of evolution, but to my mind the theory of natural selection has been 
placed in an impregnable position by Fisher and Haldane’s mathematical analyses 
of variance and particulate inheritance (Mendelism). After examining other hypo- 
theses, Fisher (1930) states : 


The sole surviving theory is that of natural selection and it would appear impossible 
to avoid the conclusion that if any evolutionary phenomenon appears to be inexplicable on 
this theory it must be accepted at present as one of the facts which in the present state of 
knowledge seems inexplicable. 


If Fisher’s conclusion is accepted, it is an obvious corollary that any hypothesis 
pretending to describe biological phenomena, such as the origin and behaviour of 
epidemics, must be in accord with the principle of natural selection or be discarded 
as false. 

The material on which natural selection works is hereditary fortuitous variations, 
which, with a few exceptions which need not concern us, are caused by sudden 
changes in one of the hereditary units or genes—i.e. by gene-mutation. I have no 
intention of wasting time in discussing the Mendelian mechanism of inheritance, or 
the species problem. Suffice it to say here that the hereditary characters which 
distinguish species, varieties, races, stocks, and individuals are predetermined in the 
nucleus of the fertilized ovum by the type and arrangement of paired sets of genes. 
While the presence of a hereditary character may depend on the presence or absence 
of a special gene or genes, yet that character when present may be altered or modified 
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by many of the other genes present in the same nucleus. In fact, each somatic 
character of an individual depends to some extent on the entire genetic pattern in 
the nucleus—i.e. on the whole genotype. 

The hereditary resistance or natural immunity to disease appears to be so 
variable among members and races of the same species, that the degree of natural 
resistance or genetic immunity must depend on many different genes. The genetic 
variations in the average resistance to disease, which may he exhibited by two or 
more groups of animals, have to be distinguished from those variations in immunity 
which have been impressed on the groups by differences in their environments or 
past bacterial experience. This latter type of immunity is acquired and, without 
bothering about Neo-Lamarckians and other heretics, for our purposes Weismann’s 
dogma will be accepted, namely that acquired characters, including acquired 
specific immunity, are never inherited in multicellular sexual animals. Here it is 
necessary to emphasize a point which is often a cause of misunderstanding. While 
acquired immunity is not directly inherited, the potentiality of acquiring immunity in 
the correct environment is inherited in varying degrees ; that is to say, immunizability 
is a variable genetic character. In this respect the variation in response to the injection 
of diphtheria prophylactics is most striking, for one subject will respond within a 
week to a minimal dose of prophylactic with the production of a high concentration 
of antitoxin in his blood, while other refractory subjects may require courses of 
inoculations extending over two years before they develop an appreciable quantity 
of circulatory antitoxin. Original genetic immunizability itself can be augmented 
by previous bacterial or antigenic experience ; because subjects, who are known to 
have produced specific antibodies in their blood some time in the past, but have 
since lost them, on making a fresh contact with the corresponding bacteria or 
antigen will reproduce antibody in greater quantity and more speedily than on the 
former occasion. Therefore the ease with which a subject acquires immunity on 
exposure to a specific antigen or disease is the product of his genetic and acquired 
immunizability, i.e. of his heritage and environment. The duration or permanence 
of specific acquired immunity is also a character of fundamental importance in 
practical immunology and academic epidemiology. Jensen’s [vide Dudley, May, 
and O'Flynn, (1934)| work shows that the duration of Schick immunity is a 
variable genetic cliaracter which can be augmented by specific stimulation. Thus 
“ durability ” of immunity is a character which, like immunizability, can be 
partly natural and partly acquired. 

The wide variance which is observed in individual susceptibility and resistance 
to infection demands caution in attributing differences in the herd-immunity, 
or the average susceptibility of two or more groups, to hereditary or racial 
variation. 

The ancient observation that adults are more immune than children to many 
common infectious diseases, apart from their having acquired immunity by actual 
attack, was considered, and still is by many, to be a physiological or developmental 
phenomenon. Of recent years, however, it is generally accepted that much of this 
adult herd-immunity may have been acquired by carrier, sub-clinical, or unrecog- 
nized infection during childhood. This is the latent immunization hypothesis 
which maintains that the so-called natural specific antibodies which are found in 
the blood sera of human and other animals are the result of unrecognized infection 
or contact with the homologous specific bacteria or antigens. This theory is 
vehemently contested by some authorities who consider such natural antibodies— 
the most studied of which is of course diphtheria antitoxin—appear in the 
circulation as a normal process of growth—a ripening of the serum. This is the 
Reifungstheorie of the Germans, which maintains that diphtheria antitoxin and 
other natural antibodies are purely hereditary developmental characters, indepen- 
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dent of environmental stimuli. I am a prejudiced witness in this controversy, 
but to my mind, with a few exceptions such as natural sheep hemolysins, 
the appearance of specific antibodies at various ages is much more likely to be 
due to latent immunization. The evidence in the case of diphtheria antitoxin is 
overwhelmingly in favour of the latent immunization theory. Also, the conception 
that every individual should load its serum with a host of antibodies which 
it may never require is less in harmony with the biological principles we have 
been discussing than a beautiful adaptive function like the antigen-antibody 
reaction, which ensures the animal protection against any poisonous bacterial 
or other protein it may meet in its passage through life. But the very fact 
that there is this dispute on whether natural Schick immunity is inherited 
or acquired, shows how impossible it is to be certain if such characters are 
wholly hereditary, wholly acquired, or are a mixture of inheritance and en- 
vironment. 

Yet again the comparison of herd-immunities is liable to be complicated by 
the presence of passive immunity due to acquired material antibodies passing to 
the foetus or suckling via the placenta or milk. This is an adaptation to the environ- 
ment which ensures that the infant will have some protection against the parasites 
which it is likely to meet in its mother’s environment before it can acquire an 
active immunity of its own. 

It is generally believed that the black races of the world have a greater herd- 
immunity to diphtheria than white races. Turbott (1931) has produced suggestive 
evidence that Maoris, on the average, have a higher genetic diphtheria immuniza- 
bility than Europeans. The colour prejudice is less marked in New Zealand than 
anywhere else in the world, and so Turbott was able to compare the Schick test 
frequencies of pure white children with quarter, half, three-quarter, and pure- 
blooded Maori children who attended the same schools. The Schick herd-immunity 
was found to be directly associated with the amount of Maori blood in the groups, 
being highest in the pure black and lowest in the pure white children. The mixed 
breeds showed intermediate degrees of herd-immunity. In the absence of further 
data the hardened environmentalist could argue that the whiter the blood the more 
protected the life of the child, and that the observed grading of Schick immunity 
was therefore only another result of variation in the intensity of latent immunization 
But Turbott luckily had tested the same samples of children against hydatid antigen 
and tuberculin. The reaction to these antigens showed no significant association 
with the concentration of Maori blood. The obvious inference from Turbott’s series 
of skin test investigations is that there was no significant difference in the risk of 
infection by tubercle bacilli or echinococcus among the groups of varying race, which 
in turn makes it improbable that there could have been much difference in the risk 
of exposure to diphtheria bacilli in groups of children attending the same schools. 
Hence, the observed differences in Schick herd-immunity were in this instance 
more probably due to racial genetic differences in immunizability than to variable 
environmental stimuli. On the other hand, Black (1934) made a careful analysis of 
the comparative statistics of the diphtheria mortality, the Schick immunity, and 
the diphtheria antitoxin titre in the blood, of negroes and Europeans living in the 
United States. The total mortality of the whites was a little higher than that of the 
blacks, but the mortality among the blacks was greater than that among the whites 
in the first year of life, and again in late adult life. The Schick test frequencies by 
age-groups were practically the same in both races. The negroes were on the 
average a little easier to immunize, and there was some tendency for negroes to 
develop a higher antitoxin content in their blood. Considering the very rapid 
increase of Schick immunity with age, and the absence of reports of clinical 
' diphtheria among natives in Africa, the inability of Black to demonstrate any 




















5 Section of Epidemiology and State Medicine 5 


striking differences in the susceptibility of American negroes and European 
Americans to diphtheria is surprising. 

The epidemiologist is in the same boat with the eugenist and social worker who 
are for ever harassed by the question: ‘ Which is the more important factor in 
determining physique and character—Nature or Nurture?” In highly specialized 
animals, closely adapted to a limited environment, Nature is probably the more 
important influence in determining the adult characteristics of their organs and of 
their functions. But Homo sapiens is a most plastic organism of primitive 
morphology and quite apart from his unique intellectual characters, his specific 
protoplasm is highly educable. Plastic animals are adaptable to a wide range of 
environments; hence their final character and form are largely dependent on what 
special environments and influences they have been subjected to during their 
development from ovum to maturity, and in plastic animals therefore Nurture is as 
important as Nature. The highly specialized animal is like a rigid steel key which 
only fits one lock, while the plastic organism is like a lump of putty which slowly 
takes the impress of any surface on which it chances to rest. 


PARASITE VARIATION 


So far the discussion has been mainly concerned with variability of host resistance. 
It is now time to say a few words about parasite variation. When I was a medical 
student there was the streptococcus, the diphtheria bacillus, the tubercle bacillus and 
a dozen or more organisms which were regarded as if they were invariable and 
immutable species. Alas! that happy day has passed and the picture has completely 
changed. Each named species of bacterium consists of a complex group of varieties, 
types, strains, and stocks of more or less permanency. The streptococcus has been 
divided by the enthusiastic splitter of species into about 150 named varieties, while 
articles appear almost daily in the bacteriological press in which the authors casually 
refer to such mysterious parasites as Type XVII streptococcus or the Cardiff 
salmonella, Although some of these variants seem stable, others are probably very 
transitory. Types I, II, and III pneumococci appear remarkably constant, while on the 
other hand it is impossible to-day to refer all strains of meningococci to one of the 
four antigenic groups into which they fell so easily during the War. There can be 
no doubt that at some time, recent or remote, these groups, types, and strains 
had a common ancestor. Bruce White’s (1925 and 1926) painstaking antigenic 
analysis of the enteric and salmonella bacteria, in which he shows that the same 
antigen may be present in several sharply differentiated strains of these 
organisms, is significant of their evolutionary history, while Griffiths (1928) and 
Reimann (1929) have independently succeeded in transforming a Type I into a 
Type II pneumococcus. 

Fildes (1934) has underlined the fact that certain bacteria will develop new 
characters in a new environment. For instance, the presence of a foreign substrate 
in the culture media may call forth the corresponding enzyme in the protoplasm of 
the bacterial cell. This is obviously an adaptive phenomenon which may enable the 
bacteria to live in an otherwise uninhabitable environment. ‘ Fildes emphasizes the 
close analogy between this substrate-enzyme reaction of bacteria and the antigen- 
antibody reactions in higher animals. It is not improbable that the autotrophic 
bacteria, organisms which can synthesize their protoplasm from inorganic substances, 
were the first life to appear in the world—a speculation which receives support from 
palzontology, because Walcot found what were probably fossil bacteria in pre- 
Cambrian rocks, which are the oldest of the sedimentary strata. It is conceivable 
that the antigen-antibody reactions evolved from the substrate-enzyme reactions, 
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and that these adaptations, perhaps the most mysterious and primitive of all vital 
phenomena, conceal the key to the origin of life. 

A very important variation of certain organisms is the faculty of developing 
resistance to therapeutic drugs. 7’. brucei, for example, can be trained in rats and 
guinea-pigs to withstand doses of tryparsamide and other drugs which are fatal to 
the ordinary uneducated strains of the trypanosome. This impressed character of 

drug-fastness ”’ seems to be permanent; at any rate it is inherited unabated over 
many animal-transfers without the trypanosome having to have further contact with 
the drug. It used to be thought that the drug-resistance was lost if the trypanosome 
was again passed through the insect vector, Glossina morsitans, but Warrington 
Yorke and his co-workers (1933) have demonstrated conclusively that the trypano- 
some retains its “ drug-fastness ” after undergoing its cyclical development in the 
tsetse fly. These observations are of supreme epidemiological significance, because 
it would appear possible to produce, by the mass treatment of a human herd, 
reservoirs of drug-resistant parasites from which the previously curable disease could 
be re-spread, but now in an incurable form. This work has still greater academic 
interest, because it provides an incontestable example of the permanent inheritance 
of an acquired adaptation to the environment. Weismann’s dogma, therefore, that 
acquired characters are not inherited, is not strictly true in the case of unicellular 
organisms which only reproduce themselves by simple fission. In these primitive 
cells it is impossible to distinguish variations which are hereditary adaptive 
characters from fortuitous gene-mutations which by chance happen to be useful. 
Until recently most biologists followed Weismann and believed that the germ plasm 
was absolutely immune from the action of any external influences. Nevertheless, 
in the parasitic bacteria the germ plasm and cytoplasm are mixed indiscriminately in 
a single cell in which there is rarely evidence of any nucleus. These cells, relative 
to higher sexual organisms, present an enormous surface to the external environment, 
and thus the undifferentiated hereditary chromatin must be proportionately more 
exposed to external influences than the germ tract of higher animals, which is buried 
deeply in the soma and kept continually bathed in body fluids of almost constant 
composition. Indeed Weismann (1893) himself recognized this fundamental 
difference between the asexual protista and the sexual metazoa because he says : 


In these lowest forms (of life), whether they exist or not at the present day, the perfect 
constancy of the body may occasionally have been disturbed by external influences of 
different kinds, and these modifications must have been preserved as they existed in the two 
parts resulting from binary fission. 


Although complicated life-histories with sexual stages of reproduction have been 
postulated by some bacteriologists, the orthodox belief is that bacteria reproduce 
only by simple fission. An interesting confirmation of the orthodox view has been 
recently made by Wyckoff (1934) who took cinematograph pictures of several 
types of bacteria, including Azotobacterium and B. megatherium, the pleomorphic 
organisms, for which, in particular, complicated life histories have been postulated. 
The cinematograph reyealed that involution forms, and other appearances suggesting 
sexual conjugation were almost certainly dead or degenerated bacterial cells. 

Nevertheless, according to Haldane (1932), there is probably no fundamental 
difference between bacteria and higher sexual organisms in the origin of new 
varieties, which are probably all produced by the natural selection of fortuitous 
gene-mutations. Among the millions of rapidly dividing cells of a bacterial species 
all sorts of mutations occur over and over again, and although the majority of 
mutations have no survival value, yet now and then a fortuitous variation coincides 
with a psychological moment when the conditions give the mutant an advantage in 
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the struggle for existence greater than that of the parent strain. Hence what may 
appear to be a purposive adaptive variation or an acquired character which is 
inherited, as in Fildes’ organisms which acquired new fermentation activities, or the 
arsenic-resistant trypanosome, in reality may only be selected chance variations. 
Muller’s work with X-rays, now confirmed by many other workers, has demon- 
strated that the germ plasm of higher animals is by no means as insensitive to 
external stimuli as had been hitherto believed. All kinds of mutations have been 
produced by X-rays, and, since such variations are entirely fortuitous, it was 
to be expected that the vast majority of X-ray mutants would be nonviable 
malformations. Hence the fact that here and there, by chance, an apparently 
useful mutation with a greater expectation of life than the parent strain did appear 
as the result of exposure to X-rays, and that in some cases a further exposure to 
the rays led to a reverse mutation, is strong evidence that X-ray mutations are the 
same as natural mutations and are not, as sceptics state, merely pathological 
“ monsters” due to injury of the germ plasm (vide Haldane (1935)). 

It must be understood that the frequency of gene-mutations is a specific character 
—that each species has its own mutation rate. The effect of X-rays is to accelerate 
the normal specific mutation rate. In Drosophila, the fruit fly, for example, X-rays 
speed up the rate 150 times. The same gene-mutation can occur over and over 
again. Penrose and Haldane (1935) have calculated that if the mutation which is 
responsible for human hzemophilia did not frequently recur, some 75 per cent. 
of all hemophilic genes would be eliminated by natural selection in each generation. 
Yet there is no apparent diminution in the prevalence of hemophilia ; it is therefore 
estimated that the mutation of the gene in the X-chromosome which determines 
hseemophilia in the male is present once in every 50,000 to 100,000 births. Taking 
a generation as unit of time, this human mutation rate is higher than that of the 
mutation called “ white locus”’ in the fruit fly, which happens only once in 300,000 
births, from which it would seem that Homo sapiens is a more mutable species than 
Drosophila melanogaster. 

I have spent some time in discussing mutation, for if we can persuade ourselves 
that mutations of all kinds must be frequent in pathogenic bacteria, we need not be 
so ultra-cautious in refusing to believe that many of the phenomena of disease 
and epidemics are caused by changes in the character of the infecting organisms. 
For purposes of illustration I will take that group of organisms of which I have had 
most practical experience—the diphtheria bacilli. There are two main variants of 
C. diphtherixw, the toxigenic or virulent bacillus, and the avirulent bacillus. There 
is no reasonable doubt that the latter is often a mutant of the former. A most 
convincing piece of circumstantial evidence that virulent bacilli often change into 
avirulent under natural conditions is reported by Allison (1932), who recovered 
toxigenic diphtheria bacilli from the suppurating ears of nine convalescent diphtheria 
patients. In eight out of these nine children the virulent variety was replaced by 
the avirulent variety of C. diphtheriz, and in four instances Allison found an 
intermediate period when both varieties were present at the same time. It is 
a well-known observation that about two-thirds of all diphtheria convalescents fail 
to develop an appreciable quantity of diphtheria antitoxin in their blood. Such 
subjects, as they have recovered from an attack of diphtheria, in spite of being poor 
producers of antitoxin, must have an efficient antibacterial immunity of some kind 
to supplement their low antitoxic immunity. Therefore the mutation or replacement 
of virulent by avirulent bacilli, which was noted in Allison’s cases, probably took 
place in subjects who had positive Schick reactions. Thus we can imagine the 
toxigenic bacilli throwing off avirulent mutants at frequent intervals; then, as the 
antibacterial resistance of the convalescent diphtheria case increases, these harmless 
mutants, for some unknown reason—perhaps because they call forth less antagonism 
from the host than their virulent parents—will be tolerated, and will survive after 
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the virulent organisms have been eliminated. In other words, in the throat or ear of 
a convalescent diphtheria patient avirulent bacilli are more closely adapted to their 
hosts than are virulent bacilli, and in the struggle for existence the avirulent 
mutants are naturally selected for survival. 

In order to extend this hypothesis to explain certain anomalous observations on 
the carrier rates for virulent and avirulent diphtheria bacilli in Greenwich Hospital 
School, it is assumed that, as in the convalescent diphtheria patient, certain 
Schick susceptibles when attacked by virulent diphtheria bacilli, instead of getting 
diphtheria or acquiring antitoxic immunity, replace the virulent bacillus by its 
avirulent mutant. This assumption allows us to understand why, before the artificial 
immunization of the school and with the risk of infection the same for everybody, 
(a) carriers of avirulent diphtheria bacilli were found twice as frequently among 
the boys who had positive Schick reactions as among the Schick immunes, also (d) 
why virulent carrier infection was confined to Schick immunes and (c) why during 
a set period the incidence of virulent carrier infection was greater among the Schick 
immunes than was the combined incidence of latent-immunizations and clinical 
diphtheria among those boys who had positive Schick reactions at the commence- 
ment of the set period. 

After the whole school had been artificially supplied with a defence against 
diphtheria toxin, but had not necessarily received an increment of bacterial 
resistance against the organism which makes diphtheria toxin, the virulent carrier 
rates were at times higher than ever. It can be supposed that, the number of 
Schick susceptibles being now negligible, the avirulent mutant, having no greater 
survival value in the throat of the Schick immune than the virulent diphtheria bacillus, 
was gradually replaced by the latter. As regards this possibility, it is noteworthy 
that virulence and infectiousness are often associated. The power of bridging the 
gap between host and host is vital for the survival of any parasite, and it is possible, 
under certain circumstances, that virulent organisms, by damaging the local tissues 
on their arrival in a fresh host, are able to establish themselves more frequently 
than their less offensive cousins. 

This romance of the struggle for existence between the toxigenic and atoxic 
diphtheria bacilli is in accordance with the natural selection hypothesis ; it therefore 
may be a true story, but, admittedly, it is just as likely to be fiction. Lately in 
America some combined Schick and carrier surveys showed no difference in the 
carrier rates for both avirulent and virulent bacilli among the Schick-immune 
and Schick-susceptible children in the community—which is to say that, contrary 
to the usually accepted generalization that virulent carriers never have positive 
Schick reactions, in this American series of observations there was no association 
between Schick immunity and virulent carrier infection. But the more one studies 
the subject the more one finds that what is true of human host-parasite relation- 
ships in one place at one time is false at another place or the same place at another 
time. For example in 1915-16, during the prevalence of epidemic meningitis, the 
carrier rate for agglutinable meningococci was 8°9% in Chatham. In the same 
place, during a year (1933-34) when no case of meningitis was reported, the carrier 
rate for agglutinable meningococci was 50%. While at the same time as this 
colossal rate was found at Chatham, the meningococcus carrier rate was only 5% at 
Portsmouth, although half a dozen cases of meningitis had occurred among the 
naval personnel of this port, who, as far as could be seen, lived under con- 
ditions practically identical with those prevailing at Chatham. There is no 
doubt that the Chatham herd of meningococci were more closely adapted to their 
hosts than the Portsmouth meningococcal herd, which was only able to colonize 
continuously one-tenth the number of hosts which were continuously occupied by 
meningococci at Chatham. In addition, no Chatham ratings were damaged by their 
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meningococci during the period of investigation, as was the case in Portsmouth 
(vide Dudley and Brennan (1935)). 

Returning to the diphtheria bacillus, replacements of one variety of bacillus by 
another has not been confined to the virulent and avirulent variation. Several other 
changes in the composition of the diphtheria bacillary population were noted at 
Greenwich. The most interesting was the complete replacement of the virulent 
“mitis”’ variant by the more virulent Leed’s “ gravis” diphtheria bacillus within 
three months, and the resumption of “ mitis”’ predominance within another three 
months. Another curious replacement is described by Robinson and Marshall (1935) 
in Manchester, where, for no apparent reason, the frequency of infections with the 
“intermediate ” and the “ gravis” variants of C. diphtheria gradually and regularly 
became reversed during a period of two years. At the beginning of the period of 
observation, “ gravis’ caused about 20% of all diphtheria cases against about 58% 
caused by “ intermediate”; at the end of the period the corresponding figures were 
“ gravis” 55% and “ intermediate” 20%. Meanwhile, the proportion of diphtheria 
cases caused by “ mitis” remained fairly constant at about 25%. Although we 
understand nothing about the causation of these mysterious changes in the bacterial 
flora of Homo sapiens, I find it easier to suppose that such alterations in the bacterial 
herd are sometimes due to the natural selection of frequent fortuitous gene-mutations 
at moments when the conditions are propitious for their survival and dissemination 
than to suppose the multitude of intra-specific variants of a species remain always 
true to type, and lurk unobserved in out of way places, from which they invade 
other localities at irregular or periodic intervals. 


Host-SPECIFICITY OF PARASITES 


In spite of the great variation within a so-called species of the pathogenic 
bacteria, they, and parasites in general, exhibit a remarkable specialization in one 
respect, namely, that usually each species of parasite is only adapted under 
natural conditions to live in one species of host. Each species of animal, therefore, 
has its own parasitic flora and fauna peculiar to itself and in general, therefore, the 
diseases of one animal are harmless to others. Of course there are many exceptions ; 
in human disease we need only instance plague, bovine tuberculosis, and undulant 
fever, whose causative bacteria are primarily parasites of the rat, the cow, and the 
goat respectively. Again it is noteworthy that parasites are only adaptable to living 
organisms, after death they are unable to compete with the saprophytic putrefactive 
organisms which, in turn, are helpless when faced by the immunity mechanisms 
of the living animal. Therefore the popular fear of infection from animals, 
corpses, and graveyards has little foundation in fact. 

Host-specificity in parasites is rather to be expected on a priori biological 
grounds, because the balance between host and parasite must be very exact if both 
species are to survive. Should a parasite get into a strange host one would imagine 
that it would be destroyed at once, or cause so much disturbance as to kill 
the patient speedily. In either case that line of parasite will become extinct. 
Occasionally however the aberrant parasite achieves partial adaptation to the new 
host and may then become the established biological agent of a new disease in the 
said host species. Theobald Smith (1934) says : “* Aberrancy is the adventurous element 
in the life of the parasite which leads either to death or new conquests.” This is 
doubtless true in many cases, but when he goes on to suggest that ‘ most epidemics 
and pandemics are probably due to strayed parasites,’ I fear that few medical men 
could support him with regard to the great majority of human epizootics. 

The virus of rabies is an interesting exception to the strict host-specificity so 
characteristic of the filtrable viruses as a class. The rabies virus is also perhaps 
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an example of Theobald Smith’s “law of aberrancy,’’ because, although causing 
100% case mortality in man and his domestic animals, yet the virus of rabies 
appears to be able to live temporarily in any mammal, and to be conveyed by 
any animal that bites. A curious instance is the epidemic of rabies among men 
and cattle in Trinidad, which Hurst and Pawan (1932) show to have been almost 
certainly spread by rabid vampires. These bats were probably infected originally from 
an unknown source on the South American mainland. A virus which causes a 100% 
case mortality ought soon to exterminate itself unless there exists a reservoir for the 
virus among some wild animal, in which it causes a mild illness or is tolerated as a 
harmless commensal. It is most unlikely that the virus of rabies can be maintained 
by chronic carrier infections in domestic dogs, or else the disease could not be so 
surely controlled by strict quarantine. Therefore hydrophobia may well be the 
disturbance caused by one of Theobald Smith’s adventurous parasites seeking fresh 
worlds to conquer. 
THE STRUGGLE OF EXISTENCE 

Naturalists of the last generation were prone to harp on the perfect adaptation 
of the organism to its surroundings. Perfect adaptation is difficult to define and is 
unintelligible to pathologists, who spend their life studying diseases and other misfits 
which are obvious maladaptations. Perfect adaptation, if taken literally, would 
seem to imply a changeless environment occupied by a constant number of immortal 
changeless organisms. Such a static ideal is perhaps a relic of the time when the 
morphology of immutable species was the dominant interest in biology. To-day 
structure is realized to be but the servant of function, and as Bayliss (1924) says 
in his classic “ Principles of Physiology”: “ Vital phenomena being essentially 
dynamic, physiology consists in the investigation of changes.” Organisms are 
for ever moving, growing, reproducing, and dying; the physical environment is for 
ever changing. ll living things, therefore, must possess behaviour-mechanisms 
by which they can adjust themselves to changes in their relationships to each other 
and to their inorganic surroundings. Such adaptations take time—often a long time, 
as when a man is adjusting his behaviour to typhoid bacilli during an attack of 
typhoid fever—or, a short time, as when I accommodate my vision to read this page. 
During the process of adjustment to a new situation the adaptation to the environ- 
ment cannot be perfect. 

The appearance of close adaptation in wild, untouched nature, is due to all the 
species in the same area being in relative equilibrium with each other, that is to say, 
the average number of each species remains more or less constant. For example, 
the same number of owls eat the same number of mice, which produce the necessary 
excess of offspring to keep their numbers constant in spite of the owls. Should, 
however, some misguided farmer shoot most of the owls, the equilibrium is upset 
and the mice may multiply so rapidly that the resulting overcrowding, or some other 
factor, allows a bacterial parasite to start an epidemic which reduces the mice to 
their original numbers. Should the owls meanwhile have regained their numbers 
in consequence of the temporary plethora of mice having given them a superabundant 
supply of food, the equilibrium is once more restored. 

In untouched virgin nature the equilibrium is relatively stable, and gross disease 
and epidemics are not the predominant phenomena that they are among Man and his 
domestic animals and plants. This apparent absence of ill-health in Nature led Ray 
Lankester (1907) to write: ‘It is a remarkable thing—which possibly may be less 
true than our present knowledge seems to suggest—that the adjustment of organisms 
to their surroundings is so severely complete in Nature apart from Man, that 
diseases are unknown as constant and normal phenomena under those conditions. 
It is no doubt difficult to investigate this matter since the presence of Man as an 
observer itself implies human intervention.” Nevertheless, in the thirty years 
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which have passed since Lankester wrote these words, much evidence has accumu- 
lated to show that disease and epidemics do sometimes occur in wild nature apart 
from man’s intervention. Moreover, especially in the insect and plant world, harm- 
ful and lethal parasitism is everywhere common. But, in untouched nature, 
parasitic infections are usually kept in bounds at a steady endemic level by the 
mutual pressure of all the organisms in the same environment. An environment in 
equilibrium is supporting the maximum number possible of each species under the 
prevailing conditions, because the natural fecundity of every organism is such that 
its numbers will always increase, if any natural check to the potential geometrical 
rate of multiplication of the species is removed, as we saw in the example just given 
of the mice andthe owls. And, vice versa, if fresh checks appear, or the conditions 
of life become more severe, the population of the affected species will decline to a 
fresh position of equilibrium or to complete extermination. 

Although it appears rare for parasitism to be the chief factor in limiting the 
numbers of a balanced human herd yet, under certain conditions, as for example in 
places where malaria or ankylostomiasis is hyperendemic, disease may be the main 
check on the size of the population. For instance, according to Thomson (1935), 
chiefly as the result of the ravages of malaria, nine out of every ten children born 
in Nyasaland die before they are six years old, yet the fecundity and fertility of the 
native appears sufficient to balance this amazing wastage of life. It would be 
expected that in such a district, should some change increase still further the pressure 
of the malaria parasite on the human herd, the potential fecundity of Homo sapiens 
would be at last overpowered by the environmental resistance, and in fact, certain 
parts of the world, such as Northern Ceylon, are assumed to have been depopulated 
by the malaria parasite. 

Hypothetically, in the absence of any competition, provided with an unlimited 
food supply and unlimited space for expansion, each species would continue to 
increase geometrically at the maximum rate consistent with its specific fecundity. 
Under natural conditions this maximum rate is never realized, but at certain times 
it may be approached closely, as for example, when the first pair or two of rabbits 
got loose in Australia, and, under experimental conditions, for a short time after 
a test-tube of culture medium is inoculated with protozoa or bacteria. As the 
numbers of individuals in the species increase, the competition amongst themselves, 
and with the members of any other species with whom they may interfere, becomes 
more and more keen. That is to say, the environmental resistance to further increase 
in population density grows as the numbers of the species increase. Thus the 
environment opposes more and more resistance to the natural fecundity of the 
species and, finally, these two forces are equated so that further multiplication ceases. 
The birth-rate and death-rate now balance, and the environment may be said to be 
saturated with the species in question and to be supporting the maximum numbers 
possible under the prevailing conditions. 

I would like to refer here to a fascinating book by Gause (1934) in which he 
discusses very simply the mathematical aspects of the struggle for existence, and 
relates how he was able to show experimentally, that the graphs of certain equations, 
theoretically deduced by Pearl and Reed and others, form a good first approximation 
to the curve which is obtained when the numbers of yeast cells or protozoa growing 
in a standard culture medium are plotted against the time. 

As an index of the environmental resistance which is exerted on a growing 
population, Gause employs the useful concept of “ vacant places” or “ unrealized 
opportunity for growth” in the environment. The number of “ vacant places” in 
the environment is the difference between the number (or rather mass) of the 
species actually present at the time, and the maximum number which the environ- 
ment will support when it and the species are in equilibrium. Thus the smaller the 
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number of “ vacant places,’ the greater will be the resistance of the environment 
to further multiplication of the organisms in question. 

When, by accident or design, animals, plants, or microbes are transferred from 
their normal habitats into foreign or strange environments, they, more often than not, 


fail to establish themselves, because they are unable to compete successfully with . 


the native fauna and flora ; there are no unoccupied niches or “ vacant places’ to 
which the would-be invaders are adapted. 

On occasion, however, some virile plastic immigrant finds the competition it meets 
in the foreign country less severe than that to which it was-accustomed in the land 
of its origin, and hence may multiply to the extent of becoming a virulent pest, 
especially while its numbers are relatively low compared to the “ vacant places” 
wwaiting occupation, i.e. when the environmental resistance which the immigrant has 
to struggle against is almost negligible. Such new colonizations cause a general 
upset of the equilibrium of the invaded territory and are analogous to epidemics of 
disease. The damage done by the recent introduction of the Canadian musquash 
into Central Europe and parts of the British Isles, and the successful invasion by 
the Chinese Mitten crab of German rivers, are serious diseases of the European 
water-ways. In such cases a fresh position of equilibrium is ultimately attained, or 
the invader may commit race suicide by destroying its source of food supply. For 
example, Elodia, a Canadian water-weed, when first introduced into England caused 
much annoyance by choking up ponds and canals, but subsequently the invader 
settled down to a position of equilibrium as an innocuous member of the English 
flora, presumably because the water-weed had used up some excess of food supply, 
or because the native plants and animals had learned to compete with it successfully. 
The agricultural entomologist can supply many examples of the second alternative, to 
wit, race-suicide. In our overcrowded fields and orchards the population density is 
often much greater than that found among similar types of wild plants, and in 
cultivated plants disease ig as rife as in overcrowded slums, schools, and barracks. 
Plant diseases or agricultural pests have generally invaded the domestic plants from 
the neighbouring wild ones or have been introduced from abroad. The immigrant 
pests may sometimes be successfully controlled by the introduction of another insect 
or parasite which preys on the pest. In their native land this control organism and 
its prey, the pest, are in equilibrium. But in the new environment, more often than 
not, equilibrium is unattainable and the “ biological control,’ having done its duty 
and destroyed the pest, perishes itself for lack of further prey to live on. 

The behaviour of the water-weed Elodia is similar to that of a disease introduced 
into a new country, where at first it causes devastating epidemics and afterwards 
settles down to a more or less stable endemic level causing relatively little interfer- 
ence with the host-species as a whole. On the other hand the behaviour of the 
“biological control” which is unable to attain equilibrium with its prey is parallel 
to that of the virus of a disease, such as yellow fever, which attacks a town; when 
it has immunized or killed all its available hosts, the virus dies also. The disease 
then disappears until a fresh race of susceptibles has grown up and a fresh strain of 
virus is introduced. 

Man’s continual interference with his own environment is perhaps the chief 
reason of his special predilection to epidemics of parasitic disease, but there are 


1The most simple representation of the relation between rate of growth, population and environ- 
mental resistance is the equation 


aN K-N 
- = bN 
dt mm 
where an is the rate of increase at the instant t, b is a constant depending on the unchecked fecundity 


dt 
of the species, N, the number of the species, present at time t, and K, the maximum number that 
the environment can support. K—N therefore equals the number of ‘‘ vacant places.”’ 
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other factors which may assist in making gross disease such a prerogative of Homo 
sapiens. Man's only serious competitors in the struggle for existence, other than 
man himself, are his parasites, whose destiny is of course bound up in his. When 
hosts are few and far between and not increasing in numbers, a parasite, which 
causes so much damage to the said hosts as to limit their capacity of reproducing 
new hosts, has little chance of survival, and such virulent parasites will in general 
be eliminated by natural selection. But, if the density of the host species is great 
and increasing, ‘the vacant places” for its parasites are also increasing and, in 
addition, the all-important problem in parasitic life, namely the bridging of the gap 
between host and host, becomes much easier of solution. In dense, growing popula- 
tions pathogenicity and virulence are not the handicaps they are at other times. 
Hence, when a species is growing and overcrowding its environment, the characters 
of virulence and pathogenicity are not too severely dealt with by natural selection, 
Besides the examples already given of the mice and the owls, Elton (1927) has 
enumerated many instances which show that when for any reason, a species escapes 
from its normal biological checks, and multiplies excessively, the consequent over- 
crowding is often ended by a lethal epidemic of parasitic disease. Speaking 
anthropomorphically, the parasitic-herd finds itself enjoying such a soft life in the 
overcrowded host-herd that the parasites become careless about keeping on good 
terms with their hosts, and begin to inflict so much damage on the latter that 
ultimately they cause as much loss of life to themselves as to their patrons. If 
this is true, it is a peculiar paradox that man in his war against epidemic disease 
may in some cases be protecting his parasites from the evil effects of their own 
behaviour. What is often a blessing to the individual or the existent community 
is sometimes a curse to the herd or to posterity. 

To summarize, the density of Homo sapiens in his environment is in general 
greater, weight for weight, than that of any other mammal, and man alters 
his population density and environment so often and so rapidly that his parasites 
have little time to adjust themselves to one human habitat before they find them- 
selves in another. Yet, in spite of his specific density of population, in most parts 
of the world there are still many “vacant places” left for man and his parasites, 
together with those of the favoured species he protects and cultivates. Moreover, 
man is ever devising new methods which tend to increase the number of “ vacant 
places.” Homo sapiens is thus working against a much lower environmental resistance 
than are wild species in equilibrium with their environment, The majority of men 
have not to be so very fit in order to escape elimination by natural selection ; but wild 
animals, when the environment is saturated with their species, have to work most of 
their life at full pressure in order to survive—there are rarely “ vacant places ” to spare 
for sick animals other than man. Therefore man is able to carry a heavier load of 
disease than the other animals and still continue to multiply and, for the present, to 
maintain his proud position as the growing-point of organic evolution ; and therefore 
we may regard epidemics as grimaces on the face of Nature, which she makes in 
trying to regain her composure after it has been so rudely upset by the perverse and 
incorrigible behaviour of her restless last-born infant, Homo sapiens. 
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Mesoblastic Tumours produced in Fowls by Exposure to 


Radium 


By J. C. Morrram, M.B. 


(From the Radium Institute, London, and Mount Vernon Hospital, Northwood) 


SINCE, both in man and in animals, malignant epitheliomas and sarcomas have 
been produced by exposing the skin to repeated doses of radiation over long periods 
of time, it seemed likely that the similar treatment of chickens might result in 
epitheliomas, or at any rate sarcomas, similar to those occurring spontaneously 
in chickens or produced by the inoculation of tar. 

Exposures to radium of twelve three-quarter grown cockerels, were therefore 
begun in August 1932. A radium applicator of 60 mgm., area 2 X 2 cm., screen 
0°12 mm. silver was used, permitting therefore the emission of beta as well as 
gamma radiation. The applicator was applied repeatedly at the same place, to the 
right side over the featherless area of the breast, or upper abdomen. The basis of 
this treatment was the production at the site of radiation of two sarcomas out of 
eight rats treated, details of which have already been published. 

In all cases the first exposure was for two and a half hours and subsequently at 
weekly intervals, exposures of five to thirty minutes were given, the time depending 
on the skin condition; if the skin became ulcerated small exposures were given and 
vice versa; when the skin became badly ulcerated radiation was stopped until the 
ulcer had healed. This treatment was continued for eighteen months and then, 
apart from occasional large doses, was stopped. 

At the present time, two and a half years after the beginning of the experiment 
seven birds are alive and healthy, one bird died, after ten months, of tuberculosis, 
and one bird was killed after nine months by a rat or stoat. The remaining three 
birds died of malignant tumours. The radiation which they received is given in 
the accompanying chart, also the time of death. 


1 Mottram, J. C., Brit. Journ, Exper. Path., 1931, 12, 378. 
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The first of these birds died at thirteen months; it had been radiated over the 
chest. 

Post mortem.—The radiated area of skin was not ulcerated ; it presented a white 
scar beneath which was a thick layer of fibrous tissue resembling a keloid; the 
underlying pectoral muscle appeared normal and also the sternum; on opening the 
thorax, a growth was found immediately beneath the sternum opposite the point of 
radiation ; this was attached to the inner surface of the bone but did not penetrate 
it ; it occupied the mediastinum and was attached to the upper end of the heart and 
on the left side extended down to the diaphragm. The growth had a firm jelly-like 
consistence, was pale yellow, and presented no necrosis. Histologically the growth 
was found to be a typical spindle-celled sarcoma; sections of the skin showed a 
somewhat atrophic epidermis overlying a greatly thickened dermis in which fibro- 
blasts were very abundant, so that the tissue had the appearance of a fibroma or 
even a fibrosarcoma. There was, however, no evidence that the growth in the 
chest was related to this tissue, though it is compatible histologically with a much- 
radiated spindle-celled sarcoma and it might be that this was the primary tumour. 

The second bird died at seventeen months. It had also been radiated over the 
chest. 

Post mortem.—The skin presented a small ulcer beneath which the dermis 
appeared normal apart from dilated blood-vessels ; the underlying muscle and chest 
wall were normal ; beneath this, the right lung was found to be invaded with growth, 
which was necrosed opposite the point of radiation. The mediastinum and to a less 
extent the left lung was invaded by growth; on opening the abdomen, the mesentery 
and small intestines were found to be matted together by a similar growth; a small 
island of growth was found on the anterior surface of the right testis; sections of 
these growths showed them to be fibrosarcomas, which varied much in regard to 
the amount of collagenous material secreted by the cells; at the growing edge 
(see fig. 1), when stained with iron-hematoxylin and lightly differentiated, the inter- 
cellular material is seen to be scanty consisting of deeply stained structureless 
material; near the central regions of the growth (see fig. 2), much of the inter- 
cellular material bas differentiated into connective tissue fibrils but some structure- 
less material remains ; many of the cells have become hyaline. In the deep parts 
of the growth (see fig. 3) the tissue consists of hyaline cells lying in collagenous 
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Fic. 1.--Section of the growing edge of the tumour (x 600), stained with iron-hematoxylin and 
lightly differentiated, shows two fingers of growth invading fibrous connective tissue; many of the 
tumour cells present a very hyaline cytoplasm ; between the cells is to be seen much deeply stained 
structureless intercellular material. 








Fic. 2.—A piece of the same section as in fig. 1, away from the growing edge. It shows hyaline 
tumour cells with some darkly staining intercellujar material, but much of this has been differentiated 
into connective tissue fibres. 








Fic. 3.—Another piece of the same section near the centre of the tumour; it shows further differentia- 
tion into fibrous connective tissue, but islands of undifferentiated tumour cells remain here and there. 
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fibrils with only here and there islands and strings of undifferentiated tumour cells, 
so that, under low power, the tissue looks not unlike a carcinoma with an abundant 
stroma of fibrous tissue. 

The third and last bird died at twenty-seven months. It had been radiated over 
the right side of the abdomen. 

Post mortem.—The skin was slightly ulcerated but the dermis and abdominal 
wall were normal, apart from some thinning. On opening the abdomen, the intestines 
were found to be matted together by an extensive growth; there was intestinal 
obstruction and subacute peritonitis ; it was not possible to say where the growth 











FiG. 4.—Section of the tumour invading fatty connective tissue (x 600) stained with iron hematoxylin, 
portions of two fat globules are shown ; the rest of the section shows the undifferentiated tumour cells, 
rather polymorphic and simulating lymphoid or endothelial cells ; a few normal fibroblasts are present. 


had begun, the large mass of it lying directly under the point of application of the 
radium ; the lungs presented a condition of early pneumonia. Histologically the 
skin showed some desquamation of the epidermis ; the dermis was normal, apart 
from enlarged blood-vessels; the lungs showed recent polymorph and lymphocyte 
infiltration. The abdominal growth which had invaded the muscular walls of the 
gut, and the connective and fatty tissues of the mesenteries presented everywhere 
the same structure. This is shown in fig. 4, where the tumour cells are seen invading 
fatty connective tissue, and to consist of rather widely spaced undifferentiated 
lymphoid or perhaps endothelial cells; the cells are separated by structureless 
material apart from the fibroblasts of the invaded tissue. 

It is thus seen that out of twelve birds three developed mesoblastic malignant 
tumours in the near neighbourhood of the point of radiation. It may be mentioned 
that among fifty other birds of similar age, used for other experiments, no tumours 
have developed. 

Two of these tumours were grafted into young chickens, twenty and twelve 
Rhode Island Reds respectively, with negative result, but a positive result was 
hardly to be expected, since a highly inbred strain was not used, either in the case 
of the radiated birds or the grafted birds. If it is agreed that these results 
demonstrate that radiation causes mesoblastic tumours to develop in chickens, itis 
obviously important to carry the investigation further, to see whether the tumours 
can be propagated by cell-free extracts. 

The radium used in this research was on loan from the Medical Research 
Council; the expenses were partly defrayed by a grant from the British Empire 
Cancer Campaign. 
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Therapeutic Observations on Non-specific Colitis 
PRESIDENT’S ADDRESS 
By Dorotuy C. Harg, C.B.E., M.D. 


ABSTRACT.—The clinical characteristics of non-specific colitis and its tendency to 
spontaneous recovery and relapse make it difficult to assess the results of treatment, but no 
treatment has been found that acts as a specific cure in an acute attack or which will 
prevent relapse. 

The tissues of the colon are highly sensitive to trauma in colitis; treatment by colon 
lavage therefore often does harm and surgical procedures involving local manipulation are 
contra-indicated in acute colitis. 

Antidysenteric serum and Bargen’s streptococcal serum and vaccine do not appear to 
produce a specific curative reaction, and their effect is uncertain. 

A generous well-balanced diet promotes recovery in convalescence, and long hours of 
fasting or scanty diet favour relapse. Experimental diets deficient in vitamin B complex 
produce colitis in monkeys, but in this country diet deficiencies do not appear to be the cause 
of human colitis, and a complete diet does not protect from relapse. 

Liver therapy has been found of no value in either acute or chronic colitis, except in a 
single case with a macrocytic anemia. 

Iron in large doses given in chronic colitis with hypochromic anemia is of striking 
benefit. 

Atropine has been used successfully to relieve spasm of the colon causing colic and 
fecal constipation. 


RESUME.—Les caractéres cliniques des colites non-spécifiques, et leur tendance 4 la 
guérison spontanée et aux récidives rendent difficile |’évaluation des résultats du traitement. 
Aucun traitement n’a été découvert qui ait un effet spécifique dans un accés aigu, ou qui 
soit capable d’empécher les rechutes. 

Dans les colites la muqueuse du colon est trés sensible aux traumatismes, et pour cette 
raison les lavages du colon font souvent du mal, et les interventions nécessitant le maniement 
du colon sont contre-indiquées dans les colites aigués. 

Le sérum antidysenterique et le serum et le vaccin streptococciques de Bargen ne 
semblent pas éxercer un effet curatif spécifique, leur action étant incertaine. 

Un régime abondant et bien équilibré pendant la convalescence accélére la guérison, et le 
jetine prolongé ou une nourriture insuffisante favorise les rechutes. Les régimes expéri- 
mentaux pauvres en vitamine B provoquent la colite chez les singes, mais la nourriture 
défectueuse ne parait pas étre la cause de la colite chez l’homme dans |’Angleterre, et un 
régime complet n’empéche pas les rechutes. 
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Le traitement par le foie s’est montré ineffectif dans les colites aigués ou chroniques, 
sauf dans un cas, accompagné d’anémie macrocytique. 

De hautes doses de fer ont un effet frappant dans les colites chroniques avec anémie 
hypochromique. 

L’atropine a été employée avec succés pour soulager le spasme du colon qui produit les 
coliques et la constipation fécale. 





ZUSAMMENFASSUNG.—Die klinischen Besonderheiten der unspezifischen Colitis und ihre 
Neigung einerseits zu Spontanheilung, andererseits zu Riickfiillen machen die Beurteilung’ 
der Erfolge einer Behandlung schwierig; indessen ist eine Behandlungsmethode, die einen 
spezifischen Heilerfolg im akuten Anfall bewirkte oder Ruckfiille verhiitete noch nicht 
gefunden worden. 

Bei der Colitis sind die Gewebe des Colons gegeniiber Trauma hichst empfindlich ; die 
Behandlung durch hohe Finliiufe wirkt deshalb oft schiidlich, und operative Eingriffe, welche 
Manipulationen am Colon selbst bedingen sind bei akuter Colitis kontraindiziert. 

Weder Antidysenterieserum noch Streptokokkenserum und - vaccine nach Bargen scheinen 
spezifische Heilungsreaktionen hervorzurufen ; ihre Wirkung ist unsicher. 

Kine ausreichende, in ihrer Zusammensetzung gut ausgeglichene Kost wiihrend der 
Reconvaleszens firdert die Heilung, wihrend stundenlanges Fasten oder eine unzureichende 
Kost das Auftreten von Riickfiillen begiinstigen. Wiihrend im Experiment eine Vitamin-B 
arme Kost bei Affen Colitis hervorruft, scheint beim Menschen in England die Ursache der 
Colitis nicht in einer mangelhaften Diiit zu liegen; auch schiitzt eine ausreichende Kost 
nicht vor Riickfiillen. 

Die Lebertherapie hat sich sowohl bei Fiillen von acuter als auch von chronischer Colitis 
als erfolglos erwiesen, mit Ausnahme eines einzigen [alles, in dem eine macrocytische 
Aniimie bestand. 

Kisen in grossen Dosen wirkt bei chronischer Colitis mit hypochromer Aniimie auffallend 
giinstig. 

Atropin wurde mit Erfolg in Fiillen von Colospasmus mit Obstipation im Colon und 
Rectum angewandt. 


“ CouITIs” is a term which is applied to a variety of clinical conditions; under 
the heading “ non-specific colitis” I wish to refer to the disease which is characterized 
by diarrhoea with blood and mucus in the stools, but is unassociated with dysenteric 
or other recognized infections. Descriptive adjectives such as “ hemorrhagic” 
or “ ulcerative” are frequently used but should be discarded, as they refer to single 
aspects of the disease in which the prominent symptoms and signs vary widely. 
Non-specific colitis is a sporadic condition occurring with some frequency in England 
and other temperate climates. The cause or causes have so far baffled investigators 
and though many organisms have been suspected, none have been established in the 
role of a specific cause; the prominent symptom of diarrhcea with blood and mucus 
suggests a relationship to the tropical dysenteries, but the clinical course is very 
different from that of these recognized intestinal infections, which have an acute 
onset and are usually of limited duration ending in complete recovery. 

It is possible, and indeed probable, that a variety of causes may produce 
symptoms of colitis which appear to be identical but as, in the present state of 
knowledge, diagnosis of the disease is based on clinical observations alone, it, is 
necessary to discuss the treatment as though dealing with a single disease. If it is 
in fact a group of conditions and not a single entity, variations in the responses to 
treatment would be explained. For the sake of brevity I will use the simple term 
“ colitis’ in the remarks that follow. 

Before giving an account of some therapeutic trials in the treatment of colitis, I 
must give a short description of the morbid appearances and clinical course, and of 
the symptoms by which the disease is recognized in the absence of any method of 
exact diagnosis. 

The morbid appearances.—The outstanding change in the bowel is an inflam- 
mation of the mucous and submucous coats, sharply limited to the large intestine ; 
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the descending colon is most commonly affected, the pelvic colon suffering most, but 
in the acute condition the whole length, from the ileo-cecal valve downwards, is 
involved. The changes in the mucosa follow the usual sequence of acute inflam- 
mation, ulceration, replacement fibrosis, and local proliferation leading to polyposis. 
In the stage of acute inflammation, the mucosa looks velvety or granular and is deep 
red in colour, owing to the intense congestion. It weeps blood from the apparently 
unbroken surface and when a large part of the colon is in this condition, the stools 
passed are almost pure blood, and the descriptive term ‘‘ hemorrhagic colitis" is 
applied. 

Ulceration is probably the sequel to an intense inflammation, which leads to 
necrosis and sloughing of the mucous membrane. The ulcers may be minute and 
partly concealed by the surrounding cedematous mucous membrane, or so extensive 
that the bowel is lined by granulation tissue alone. 

Polyposis is sometimes met with in chronic colitis and is the result of prolific 
regeneration of the islands of epithelium intervening between the ulcerated portions. 

Besides the changes in the mucous membrane, the muscular coat is profoundly 
altered, being invaded from within outwards by the inflammatory process. 
Spontaneous perforations sometimes takes place in the acute stage and the 
consistency of the bowel wall has been compared to that of wet blotting paper. 

In the chronic condition, fibrosis follows the acute inflammation and may lead 
to the development of a rigid tube, contracted in diameter and length, from which 
the haustrations have disappeared. In such a colon, the normal functions of fluid- 
absorption with dehydration of the feces, will be completely lost and an incurable 
diarrhoea will result, while the denuded granulating surface provides a focus of 
chronic septic absorption. Hern [1] has given a good account of the pathological 
changes in colitis. 

The clinical course of the disease is very variable and is characterized by 
alternating attacks and recoveries, which suggest that the disorder is in fact 
persistent though undergoing remissions. The onset is usually insidious, with 
trifling symptoms, followed by apparent recovery; these heralding symptoms may 
precede a major attack by a few weeks or months. There is no rule as to the 
duration of an attack; it may last for days, weeks or months; a severe hemorrhagic 
attack is likely to lead to an illness of three or four months’ duration at least. 
Remissions may last four or five years, but usually the intervals are much shorter 
and seldom more than twelve months; with each attack the symptoms tend to be 
more severe and prolonged and recovery less complete. The disease is very grave 
in its results; four deaths have occurred in the past twelve months among the 
cases which I have seen personally, and many of the survivors are chronic invalids. 
On the other hand, there are patients who have never been severely ill or had an 
acute diarrhoeal attack ; the chief symptom throughout may be constipation caused 
by spasm ; in cases with constipation the prognosis is better than in those with a 
tendency to diarrhcea. 

Relapses are frequent and often seem to result from intercurrent infections 
which break down the resistance of the patient, who seemed to be advancing slowly 
to recovery, and it is with infections of the upper respiratory tract that relapses of 
colitis are specially likely to occur; in my own observations twenty-one out of forty 
relapses have accompanied or directly followed such infections as nasal catarrh, 
tonsillitis, quinsy or influenza; and apart from definite relapses, exacerbations of 
colitis are frequently associated with minor catarrhal symptoms of the nose and 
throat. The relationship of these upper tract infections to colitis is a matter of 
great clinical interest in connexion with the «etiology ; moreover, the prevalence of 
these infections among the general population is a constant menace to the sufferers 
from colitis. It is obvious that the results of treatment will be difficult to assess 
when dealing with a disease which possesses these clinical characteristics. 
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The remarks that follow on the treatment of colitis are based on forty-six cases 
which I have seen personally as hospital in-patients and out-patients ; the majority 
of the chronic cases are attending a special clinic. I am much indebted to my 
colleagues at the Elizabeth Garrett Anderson and Royal Free Hospitals for giving 
me access to their patients or transferring them to me for treatment. 





THE TREATMENT OF NON-SPECIFIC COLITIS 


There is a special interest in making therapeutic trials in a disease such as colitis, 
in which the wtiology is unknown, for there is always the hope that the response to 
treatment may throw some light on the unsolved problems. Actually most of the 
treatments that have been adopted in the past seem to have been based on some 
theory of causation, and in the observations which follow, I have noted the results 
of various lines of treatment in their bearing on theories of wtiology. Unfortunately 
no treatment has been found that will cure the acute. attack or that will prevent 
relapses. 

Treatment by irrigation of the colon.—I must mention this form of treatment 
first, as it is perhaps the most widely employed in this country. It appears to be 
based on a theory that the condition is caused by an infection, which lies in the 
lumen or on the surface of the mucous membrane within reach of the irrigating 
solution. No evidence has been found by laboratory investigators to support a 
theory of specific infection, and even in the presence of known infections of mucous 
membranes, surface irrigations are of doubtful value. In colitis it is, however, 
common practice to order lavage with disinfectant solutions, and appendicostomy 
or cecostomy is carried out to provide a means of washing out more thoroughly. 
Many cases treated by these methods recover from a slight or moderate attack, but 
whether recovery is assisted by the treatment I do not know; I have not found 
that any analysis of the results of these methods of treatment has been published 
with an after-history of the cases. I know, from personal observations, that 
irrigation methods are often unsuccessful, and indeed aggravate the condition, and 
I have seen the subacute attack change in character and become acute soon after 
daily irrigation is begun. It is not, I think, generally recognized that the mucous 
membrane in colitis is in a highly sensitive condition. I have recently been able to 
make repeated observations on this point on a patient with colitis and a colostomy in 
the descending colon, through which the feces were discharging. When the dressings 
were changed and the mucous membrane first exposed there was often no visible 
blood, but the gentle application of a cotton-wool swab immediately produced an 
oozing of blood from the intact surface. This sensitization of the mucous membrane 
is quite phenomenal, and it should be remembered that, in the acute condition, not 
only irrigation, but investigations by sigmoidoscopy or by barium enema with a view 
to diagnosis cannot be made without the risk of producing an acute exacerbation. 

Case 4, a girl, aged 18, was admitted to hospital with an attack of five weeks’ 
duration ; she was already improving before admission. She was observed for nine 
days after admission, during which time she was afebrile, and the stools. were one or 
two daily. She was then prepared for sigmoidoscopy by rectal washouts. The first 
sigmoidoscopy was unsuccessful, owing to diarrhoea; on the second attempt, three 
days later, the instrument was passed the full distance, and an acute febrile relapse 
followed, as shown on Chart I. 

In another patient, Case 17, it seems certain that sigmoidoscopy led to a fatal 
relapse. She was aged 18, and was admitted in the fifth month of a subacute 
attack ; she was under observation for a week; during which time the stools were 
two or three daily ; sigmoidoscopy was then performed, there was an immediate 
increase in the diarrhoea and the amount of blood passed, and in this relapse she 
died nine weeks later. Following these and other similar observations I have 
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completely given up the use of colon irrigation in any form in the treatment of 
colitis, and in acute cases I never employ methods of investigation which require 
local manipulations. It is in fact seldom that these are required for diagnosis in 
these acute cases, as the clinical history and examination of the stools, with a period 
of observation in hospital will usually establish the diagnosis. 

Treatment with sera and vaccines.—The use of antidysenteric serum and of 
Bargen’s specific streptococcus serum and vaccine must be mentioned as they have 
been much employed, though I have had only a limited experience of their use. 
Treatment with antidysenteric serum was introduced by Dr. A. F. Hurst; it was 
employed in very large doses. Hern [1] examined the results in cases treated in 
Guy’s Hospital, and he found that about 50% of the cases appeared to benefit by 
the treatment. The results are probably due to a non-specific protein reaction. 
I know of one case in which dramatic cure followed serum treatment in a first 
attack and completely failed in the second attack. I have used the treatment twice 
only. It produced a severe relapse in one subacute case, and in the other no 
improvement followed. 


Case 4. RELAPSE FOLLOWING SIGMOIDOSCOPY 
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Bargen of the Mayo Clinic has isolated a streptococcus from cases of colitis 
which he claims to be a specific organism, though his laboratory results have not 
been widely accepted. He bases his therapy on the use of a specific serum in the 
acute attack which is followed by prolonged vaccine treatment. I have made a 
limited clinical trial of both serum and vaccine, with inconclusive results; I have 
certainly gathered no evidence of a specific curative action. 


Diet, Vitamins, and Colitis 


In any gastro-intestinal disease, a consideration of the diet in its relations to the 
cause and the cure is of importance, and this is especially so in such a disease as 
non-specific colitis with its obscure wtiology. The association of defective diets with 
intestinal disease is well known in tropical countries. It is probable that a deficient 
diet is a very important predisposing factor in such conditions as ameebic infections ; 
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Manson found a considerable percentage of amcebic carriers in India, among both 
English and native troops, who had never had a clinical attack and whose immunity 
he attributed to the protection afforded by a good diet. 

Colitis and deficiency of vitamin B complex.—Particular attention is directed to 
the vitamin B complex by some experimental work by McCarrison [2] in 1921, and 
recent experiments by Dr. Lucy Wills which have shown that a deficiency of this 
vitamin may be a cause of colitis. In both instances the experiments were made on 
monkeys and the diets were grossly deficient in vitamin B complex; a colitis 
developed, closely resembling the human form in the clinical aspects and in the 
pathological appearances. The direct association of the colitis with the diet can be 
demonstrated, as Dr. Wills finds that the clinical attack can be arrested by giving 
small doses of the missing vitamin for a few days (personal communication). Dr. 
Wills [3] has also made observations on Indian women, who had severe dysentery 
concurrently with a macrocytic anemia; these patients she showed to be suffering 
from a deficiency of vitamin B complex, for, when almost moribund, they could be 
cured of both the anwemia and the dysentery by marmite, improvement taking place 
within a few days of beginning the treatment. Specific intestinal infections were 
fully excluded as a cause of the dysentery. 

These observations do not allow conclusions to be drawn as to whether the 
vitamin deficiency is a direct cause of colitis or only a predisposing cause. It is 
possible that normal intestinal organisms may develop pathogenic properties when 
tissue resistance is greatly lowered, or unrecognized pathogenic organisms may 
be lying latent. The rapid response to treatment with the missing vitamin does, 
however, suggest that the deficiency is the direct and primary cause in these cases. 

Unfortunately I have found no evidence that colitis in this country is ever due 
to this vitamin deficiency ; I have used yeast products in large doses in the treatment 
of acute and chronic cases without effecting a cure or markedly influencing the course 
of the disease. Nevertheless, I ensure an abundant supply of this vitamin and use 
some form of yeast preparation as a routine in the treatment of chronic cases, many 
of whom have taken it daily for a year or more. 

Vitamin A may be of importance in the prevention and treatment of intestinal 
disease as Cramer [4] has shown in his experimental work with rats that it is 
essential for the healthy growth of the intestinal mucous membrane and promotes 
resistance to infection. I have used vitamin A products in both acute and chronic 
cases, and have given it as a routine for many months on end, but I have no 
evidence of any specific effect in acute cases, and relapses are not prevented. 

Dietetic habits in relation to colitis —Though I have been unable to obtain any 
evidence of a deficiency of any of the recognized vitamins as a cause of colitis, 
I thought that perhaps a diet that was, in general, poor in quality or ill-balanced 
might be found to be a factor in causation. Among my patients I have made 
inquiries about the diet taken before the first onset of symptoms, and in thirty-one 
cases obtained sufficient detail to allow of a rough analysis. The general character 
of the diet was “ very good”’ in three cases, for the daily food included a pint of 
milk, meat, eggs, green vegetables, and fruit in generous amounts. The diet was 
classed as “ good” in ten cases, “ fair’ in eleven cases, “ poor” in four cases, and 
“very poor” in three cases. In the last group the diet consisted chiefly of small 
quantities of starch foods. On examining the character of the diet in relation to 
the clinical condition no parallelism can be found; the group of three patients who 
had taken very good diets, included two severe cases of colitis, whereas those in the 
last group who had taken very poor diets, suffered from colitis of moderate severity 
only. It does not therefore seem that diet can have any direct influence on the 
development of colitis. This information concerning the general diet habits before 
the first attack, is less reliable than the records made concerning patients, who have 
suffered from relapse while under regular supervision at the clinic. 
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The causes of relapse are not necessarily the same as those leading to an original 
attack, though the study of the clinical histories does not suggest that there is any 
essential difference ; but if a diet factor were in any way closely concerned with the 
onset of colitis it is reasonable to suppose that a first-class diet would protect in 
part, if not completely from relapse. An example of the failure of good nutrition to 
protect against relapse may be given. The patient, aged 16 at the time of death, 
had been under observatien for fourteen months. Sbe had had a severe attack 
at the age of 15, from which she had made a good recovery. Her diet was carefully 
controlled, and in nine months she gained 31 lb. in weight, from 136 lb. to 167 lb. 
(this weight was not excessive for her height), the stools became quite normal and 
she attended school regularly. Notwithstanding this apparently satisfactory 
condition she suddenly developed a fulminating relapse for which no cause could be 
found, and died after five weeks’ illness. 

Restriction of food does, however, seem to have favoured the development of 
colitis or a relapse in some of my patients. One young patient had the first 
slight symptoms when taking a “ slimming” régime with a fast from breakfast to 
supper, and a definite attack developed a year later when she was once more 
restricting her food. Another girl (Case 1), was perfectly well for four years after a 
very bad attack ; during this time she was living and working at home, and told me 
that she had very good food and was “always eating”; she began to have a 
recurrence of symptoms a few months after starting factory work with restricted 
midday meals. The actual cause of these colitis attacks may of course be the fatigue, 
which is increased by long hours of fasting or food restriction. f 

Though diet deficiencies and colitis cannot be placed in the relation of cause 
and effect, these cases illustrate the importance of diet regulation in the treatment 
of the patient. During the first acute diarrhoeal attack it is only possible to give a 
very limited diet with fluids and soft solids, such as are chiefly absorbed from the 
small intestine; milk alone is not generally acceptable, and a large bulk of fluid 
seems to increase the diarrhoea. When the most acute phase is over and the 
patient begins to regain appetite the diet is increased, but food is still given in small 
amounts at short intervals. 

Patients who suffer from chronic colitis often take a limited and ill-balanced 
diet if left to their own devices ; American workers were among the first to draw 
attention to the improvement that follows in such cases when a change is made to a 
generous and well-balanced diet. The diet should contain plenty of first-class protein, 
viz: meat, fish, eggs, milk and cheese ; plenty of butter fat and daily rations of fruit 
or fruit juices, tomato juice, salad and the finer green vegetables. Bread, biscuits 
and cereals are ordered to be taken in moderation. There is a good deal of variation 
in the tolerance of the individuals to different foods, one patient will eat spinach freely 
and another cannot, a few cannot take milk or fats; all are encouraged to vary the 
diet and to include some form of fruit and vegetables. 

In addition, one or more special vitamin preparations are ordered for these 
chronic cases, marmite, distillers’ yeast powder, or bemax for vitamin B complex, 
halibut-liver oil or cod-liver oil for A and D vitamins. 

Liver therapy in colitis.—I have made trials of liver preparations in the treatment 
of non-specific colitis. Among my early cases was one to whom I gave liver on 
account of a profound anwmia, and who was cured dramatically both of the anemia 
and the colitis. This patient (Case 1) a girl aged 18 years, had been seriously ill for 
six months and had been anemic from the onset; the anemia had, however, changed 
in character, the colour index had been low at first but was approaching unity at the 
time of the trial with liver, namely 0°9, with hemoglobin 25% and red blood cells 
one and a quarter millions per cmm. Liver extract was given by mouth in a dose 
equal to 14 lb. daily. There was a sharp reaction within the first four days with a 
rise of temperature and increase of diarrhoea, but this was immediately followed by 
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an uninterrupted recovery as shown in Chart II. This macrocytic type of anemia 
appears to be a rare complication in colitis. I have met with no other example and 
have found no cases reported in the literature. This patient had a normal gastric 
secretion when tested at the beginning of her illness. It was not retested at the 
time of the liver treatment, but she has had no return of anemia though liver has 
not since been given. The case was certainly not one of pernicious anemia. 
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I have treated five other cases of colitis with intensive doses of liver and seen no 
improvement result. Liver has been given by mouth and by intramuscular injection 
and the cases selected have been in different phases of the disease, acute, subacute 
and chronic. 

LIVER THERAPY IN COLITIS. 
Liver dose daily 


A. Extr. per os. 
B. Extr. by 


Type of disease intramuscular 
Case and duration Anemia injection Remarks 
1 Very severe, 6 months Hb. = 25% A = 1-5 lb. Anemia macrocytic type, 
C.1. = 0-9 rapid recovery 
5 4th relapse, acute None A = 1)b. No ~ ,ttcaaes in four 
weeks 
6 1st attack, moderate None A =1)b. No improvement in four 
weeks 
9 8rd attack, moderate None B, 2c.c. No improvement 
4th attack, very severe Slight A = 1-5 lb. No improvement in three 
weeks, died three weeks 
later 
4 Ist attack, 5 months None B, 2c.c. No improvement in three 
weeks. Lost 14 lb. in 
weight 
45 Ist attack, 12 months Hb. = 38% at B, 2c.c. No improvement in six 
end of treat- months. Anemia micro- 
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Iron therapy in colitis —Anemia with a low colour-index is a fairly common 
coniplication of colitis; it may develop rapidly during an acute attack or gradually 
in chronic relapsing cases; it is usually out of proportion, however, to the amount 
of blood lost. Two striking examples of this anemia (Cases 2 and 20) had suffered 
from colitis for several years and presented a complete Plummer-Vinson syndrome 
with microcytic anemia, achlorhydria, atrophy of the buccal mucous membrane and 
pharyngeal spasm. 


Case 2, aged 46, had suffered from colitis since the age of 29. During a 
relapse at the age of 31 she was treated by an appendicostomy but this soon closed. 
She had been anwemic for several years and had received two or three blood 
transfusions during that period ; she was still suffering from recurrent colitis with 
diarrhoea and blood alternating with constipation and attacks of fever when I first 
saw her at the age of 39 in 1928. 

Treatment with iron and ammonium citrate gr. 90 daily caused the hemoglobin 
to rise from 42% to 96% in five months, and the general condition improved greatly. 


HB Case 20. IRON TREATMENT 
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A relapse of the anemia followed omission of iron for three months. She has now 
been at work for four years and the colitis is completely in abeyance, iron is still 
taken at regular intervals. 


Case 20, aged 35, had a first attack of colitis nine years ago, at the age of 26, 
and never made a complete recovery; she had been anwmié for at least five 
years and had been given over two hundred injections of iron. When I first saw 
her in 1934 the hemoglobin was 38%. She was with difficulty persuaded to try 
taking iron by mouth, as she was convinced that it would increase the diarrhea, 
but after one or two intermissions she began to feel the benefit and once improve- 
ment had started it continued steadily; there was striking improvement in the 
bowel symptoms and in nutrition concurrently with the improvement in the blood. 
The increase in weight and in the hemoglobin is shown in Chart ITI. 
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Similar improvement may follow treatment with iron in cases with anzmia and 
colitis in a more active phase. , 





Case 45, a woman, aged 29, was a school teacher and had been on the sick list 
for one and a half years following a first attack; she had been treated with liver 
extract intramuscularly in daily doses for six months and at the end of that period 
she still suffered from fever and diarrhoea with severe anemia. Iron was then 
given by mouth, the temperature fell slowly to normal, the stools improved and in 
tive weeks the hemoglobin had risen from 38% to 79% and the weight had increased 
from 75 lb. to 83 lb.; she returned to her school work very. soon after and has been 
able to continue it up to the present time. 

I was much impressed with the improvement in these chronic cases on iron 
treatment ; improvement not only in the anemia but in the bowel symptoms, the 
nutrition and in the toxic symptoms such as fever, and it suggested the possibility 
that iron might have some specific effect on the colon apart from that of the blood 
regeneration. I therefore made a trial of iron in massive doses both in acute cases 







Case 9. IRON AND LiveR TREATMENT DURING AN AcuTEe ATTACK 
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Cuart IV. 


and in chronic colitis in which there was no anemia. No improvement followed 
however. Case 9 was given iron for three weeks during an acute attack. The 
hemoglobin fell by 22% in nineteen days, viz. from 84% to 62%, and the diarrh@a 
increased. Chart IV shows the failure of both iron and liver treatment in this 
case. 

Another patient, Case 37, was in the fourth month of an acute attack and had a 
moderate anemia with hemoglobin of 64%; she received iron (75 gr. of ferri et 
ammonium citrate) daily for eight weeks, but the hemoglobin only rose 6%; this 
patient was very ill and subsequently died, but she never developed a severe 
ansemia,. 

A number of chronic cases without anemia have taken iron for considerable 
periods, but the iron appéared to be without beneficial effect and relapses 
occurred. 

The symptoms and treatment of muscular spasm in colitis.—In the acute attack 
terrible spasms of colicky pain recur frequently by day and night, each spasm leads 
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to a movement of the bowels or the passage of flatus with mucus and blood. Even 
in convalescence this tendency persists, and the pains are usually worst in the early 
morning or when first rising ; even the patient who is comparatively free from 
symptoms during the day, may suffer acutely in the morning. Injections of atropine 
are useful in relieving the acute condition ; atropine by mouth is given to chronic or 
convalescent cases. 

Constipation is another result of the abnormal muscle tone, and a spastic 
constipation frequently precedes or follows an attack of diarrhoea; sometimes faecal 
constipation due to spasm may be present throughout an acute attack, discharges of 
blood and mucus without any fecal matter are passed several times a day and fecal 
motions appear at intervals of three or four days. In constipation due to spasm, 
both aperients and enemata often fail to give relief and are likely to increase the 
irritability of the muscle, while antispasmodic drugs relax the bowel and may permit 
the passage of a normal stool. The records of Case 49, Chart V, illustrate the use 
of atropine for this condition. During the whole of the first week in hospital this 
patient passed only one stool containing any feeces at all, though several discharges 
of blood and mucus occurred daily; on the eighth day, atropine sulphate gr. r$o was 
given at 11.30 a.m., a large fecal stool was passed twelve hours later and two more 


Case 49. Covitis with FaecAL RETENTION. TREATMENT WITH ATROPINE 
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CHART V. 


the following day; as fecal constipation returned, atropine injections were given 
twice daily for several weeks till the tendency to retention of faces had lessened. 
Another patient, Case 31, during convalescence suffered from constipation for several 
days and had much abdominal discomfort; atropine gr. 49 was given by injection 
at 11.15 a.m. and a large fecal stool was passed at 4 p.m., with a feeling of relief. 
I have also given atropine by mouth once or twice a day for this type of constipation 
and combined with doses of liquid paraffin the results are often satisfactory, but it 
is not very certain in its action. Patients are warned against taking the usual 
aperients. I have recently tried the effect of ephedrine hydrochloride for the relief 
of painful spasms, and some of the patients are convinced that they are benefited by 
it, others have such strong vasomotor reactions that they are unable to take the drug 
at all. 

Although atropine relieves the colic it does not appear to lessen the diarrhoea of 
the acute attaék ; in the exhausting diarrhea which prevents the patient from 
getting enough sleep, a dose of morphia at night appears inevitable, otherwise I 
have not employed opiates. I know of no satisfactory means of controlling the 
diarrhoea of chronic colitis and I doubt if kaolin and bismuth preparations have any 
beneficial effect. 


Nov.—THERAP, AND PHARM.2 * 








30 Proceedings of the Royal Society of Medicine 12 


I hope that these observations on colitis and its treatment may stimulate others 
to continue researches into the causes, the prevention and the cure of this serious 


disease. 
REFERENCES. 
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Efficiency of Personnel in the Services 


PRESIDENT’S ADDRESS 


[ABRIDGED] 


By Air Commodore A. V. J. RicHarpson, O.B.E., M.B., B.Cu., 
D.P.H., K.H.S., R.A.F. 


Introduction.—The fundamental function of a Medical Service is to provide a 
specialist contribution to the efficiency of the Force as a whole. The governing 
principle underlying this function is the prevention of undue loss of man-hours. As 
man-hours mean money, and their conservation and proper utilization spell economy 
and efficiency, each medical officer on being commissioned becomes a custodian of 
the public purse and of the efficiency of his Service. 

Professionally the Medical Services are charged with (a) the prevention of 
disease and (b) the care and treatment of sick and injured. 

The nature of the problems to be considered.—Industry to-day is alive to the fact 
that the efficiency of an individual, irrespective of what his work may be, depends 
upon a variety of factors, included amongst which are physical fitness, working 
conditions, effects of surroundings (physical and psychological), and suitability for 
the particular work. These problems equally concern the Services. 

What is industry doing about these problems ?—A great deal of work has been 
done i by the Industrial Research Board of the Medical 
Research Council, and the National Institute of Industrial Psychology, along the 
following lines :— 

(a) Personnel: (1) Vocational guidance. (2) Selection and grading of individuals 
for particular trades. (3) Methods of training. (4) Accident proneness. 

(b) Production: (1) Economy of material, time and energy. (2) Economy of 
man-hours. 

(c) Environment: (1) Improvement of working conditions, e.g. lighting, heating, 
ventilation, &c. (2) Improvement of methods and conditions of work, to reduce 
fatigue, strain, boredom, with resultant spoiled work. (3) Elimination of noise. 
(4) Means of increasing interest and contentment of the individual, and so the 
avoidance of material loss and mental stress. 

What are the Services doing about these problems ?—I should like to bring to 
notice two investigations at present in progress, of which I have particular 
knowledge. 





(1) Occupational Selection of Apprentices in the R.A.F. 


Twice a year a large number of boys between the ages of 15 and 17 enter the 
the R.A.F. as aircraft apprentices to undergo courses of training for two main 
groups of trades—fitter-rigger and wireless work. These boys, who eventually form 
the backbone of the skilled trades in the R.A.F. have a three years’ training which 
Nov.—Unlir. SERV. 1 
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is very thorough and which takes into consideration not only requirements of the 
Service but those of civil life also. The cost of training each boy is around £200 
a@ year. 

ot the conclusion of his training, a boy either passes out successfully in his 
skilled trade, or fails. In the latter case he is remustered to an unskilled trade, 
such as is normally recruited direct from civil life. A percentage of the best boys 
are given cadetships and pass on to the R.A.F. Cadet College at Cranwell to become 
officers. 

Thus it will be appreciated that such matters as selection, training and output 
of aircraft apprentices have a bearing on Air Force finance and efficiency. 

At Halton, late in 1931, attention was directed to the fact that there was a 
number of “ backward boys’ whose cases were referred for medical views, and from 
consideration of these to the fact that there were certain boys generally unsuited to 
Service life, and in particular, ill-adapted to their special trade—we were, in fact, 
confronted in a measure with the “ misfit” problem. 

An investigation was therefore put in train which aimed to produce an 
assessment in each case under the following headings: (a) Suitability for Service 
life. (b) If so, for what trade most suited. (c) Whether further particular 
observation is indicated, either physical or temperamental. (d) Leadership qualities, 
suitability for promotion, for N.C.O. pilot or a cadetship at the R.A.F. College at 
Cranwell. 

The method employed comprises an interview, a medical examination, and the 
application of special tests, both written and practical, and the data thus collected 
are entered on a card for each boy under such headings as: Physique; Temperament ; 
Character ; Intelligence ; Mechanical Ability ; Mechanical Aptitude. 

This investigation which is being carried out at Halton by Squadron Leader 
R. H. Stanbridge is still in the experimental stage, but it is hoped that some 
assessment along these lines may assist in the solution of certain of the Halton 
problems. 


(2) Causation and Incidence of Fatigue in Aircraft Crews 
] 


When we consider that the fundamental peculiarity of combatant service in the 
air lies not so much in the fact that the air is not the natural element of man, but 
rather in the fact that flying demands and encourages a degree of individualism 
unknown in any other branch of the Services, the matter of fatigue in aircraft crews 
becomes highly important. This is especially the case when we see that aircraft of 
to-day are tending more and more to strain the human element by the increase in 
their performance. 

The type of fatigue I have in mind might be described as “the gradual exhaus- 
tion resulting from accumulative residua or uncancelled daily fatigue ’’—and it is 
not banished by alcohol or sleep. This condition naturally has a bearing on the 
continuance of air efficiency; whilst there can be no doubt that there is a close 
connexion between it and those deeper psychological problems which arise in 
flying personnel—problems the significance and importance of which are doubly 
accentuated in war. 

During the past two training years an inquiry has been conducted into this very 
complex subject in the Air Defence of Great Britain Command. The inquiry has 
consisted of the use of certain of the usual medical tests, the exercise of special 
observation by the medical officers in charge of flying stations, and the application 
by them of certain comparatively simple tests designed to measure nervous fatigue. 
Although analysis of the second year’s investigatory programme has not yet been 
completed, certain results of the first year’s work may be stated. 

An opinion was formulated that the factors entering into diminished performance 
of aircraft crews, whilst varying according to the type of aircraft flown, could be 











he 
00 


his 
de, 
ys 
ne 


ut 


} @ 
m 
to 
ct, 


an 


ar 
2S, 
at 


he 
ad 
t; 


er 
16 


— on 


ea 








3 United Services Section 33 


conveniently arranged in three groups, on a basis of the means appropriate to their 
mitigation. It will be obvious that a hard and fast line cannot be drawn between 
these groups. 

(a) Physical—This group may be held to include mechanical factors which 
make a machine tiring to fly, and comprises mainly those producing bodily 
inconvenience arising out of peculiarities in aircraft design, for example :— 

Discomfort and uncomfortable seating—These two factors taken together are 
probably the greatest causes of fatigue in this group. 

Heavy controls ——As a tiring factor this ranks next, and the rudder bar would 
appear to be the worst offender. 

Noise.—Noise ranks as an important factor, and, as would be expected, most 
highly in multiple-engined aircraft, and with senior and older officers, for younger 
pilots tend to ignore noise until otherwise tired. The origin of aircraft noise is 
mainly threefold—engine clatter, propeller tip vibration, and engine exhaust. 

This first group attracts attention to the necessity, in aircraft design, for 
continuing to eliminate such mechanical factors as may be capable of producing 
diminished performance in crews; this is a matter in which medical advice should 
prove useful, 

(b) Physiological.—This group includes those factors which cause interference 
with certain bodily functions, e.g. cold, and oxygen-want, which latter may be caused 
directly by the effect of altitude alone, or indirectly by the absorption of carbon 
monoxide. 

(c) Psychological.—Mainly those resulting in the continuance of mental stress, 
such as flying in an unstable machine, prolonged concentration during formation 
flying, cloud-flying, &c. The degree of mental fatigue in this connexion probably 
bears a definite relationship to the amount of concentration required during flight. 

On the second and third groups, which are peculiarly medical interests, much 
work has already been done, and much still remains to be done, but I would like to 
refer to the relationship between fatigue and indirect oxygen-want such as is caused 
by carbon-monoxide absorption from engine exhaust fumes. This matter came up for 
consideration this year, having been raised during last year’s work by Flight- 
Lieutenant A. T. G. Thomas, one of our auxiliary Air Force Medical Officers, who 
was otherwise interested in the toxic effects of carbon monoxide. 

It was accordingly decided to commence by estimating spectroscopically the 
carbon-monoxide concentration in the blood of aircraft crews under certain conditions 
of flight and in different aircraft. These estimations have this year been carried 
out by Wing Commander G. 8. Marshall, the R.A.F. Consultant in Applied 
Physiology, and by Squadron Leader J. MacC. Kilpatrick on his staff. 

The results of tests on pilots in aircraft in flight and running on the ground 
showed that whilst the concentrations of carbon monoxide were not sufficient of 
themselves to produce symptoms in the experimental aircraft, it is possible that a 
chronic concentration of these strengths, combined with other factors such as I have 
mentioned, might increase fatigue. 

I would quote as an example of this possibility the case of an officer employed 
in a meteorological flight, whose duties included daily climbs to altitudes of 18,000 
to 20,000 ft., and, for periods up to a fortnight, when other members were on leave, 
two such climbs daily. When he started this work he could get up to 24,000 ft. 
without oxygen, but in course of time he noticed that he had to commence taking 
oxygen at 8,000 ft. on a morning flight, and if employed on an afternoon flight on the 
same day, he had to commence oxygen at 3,000 to 4,000 ft. Moreover, if he did 
two such climbs daily for several days in succession, he had to commence taking 
oxygen almost as soon as he left the ground. Otherwise he noticed no difference 
in his physical condition, and stated that after a month’s leave his oxygen altitude 
went back practically to what it was when he started this work. The aircraft 
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flown was supplied with a static radial engine, fitted with an exhaust pipe terminating 
in an open end just in rear of the pilot’s seat. Blood examinations showed a 6% 
carbon-monoxide concentration one hour after flight, and a reduction in hemoglobin 
content (85%). It seems evident, therefore, that efficiency was interfered with in 
this case, which leads to confirmation of the view of Surgeon Captain S. F. Dudley 
that carbon-monoxide concentrations in the blood tend to be evanescent, subject to 
ample oxygen being available, and also that more attention should be paid to 
examinations of hemoglobin content. 

In one type of aircraft, however, with enclosed cockpits and a central heating 
system, the concentration in the case of the observer approached the level of toxicity. 
This latter led to investigation by the engineering staff, who considered that it would 
be necessary to effect alterations in the design of the cockpit heating system. 

Conclusion.—In the three services we have expensive instruments, weapons and 
material on which much scientific investigation and research is constantly in progress 
to select and maintain these at the highest possible standard, consistent with 
considerations of policy and economy. 

The three Medical Services have the duty of maintaining at the highest level the 
health of those who work with these things. We believe we are doing our best to 
perform this duty. 

The question which I want to leave with you, however, is a broader one, and is 
this: Are we, as medical services, giving all the assistance we could to the executive 
in the matter of scientific selection, training and utilization of personnel, and in the 
maintenance of their efficiency ? 
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Mortality and Occupational Diseases of Dental Surgeons 
PRESIDENT’S ADDRESS 


3y Cyrit H. Howktns, C.B.E., D.S.O., L.R.C.P., M.R.C.S., 
L.D.S.E. 


A FEW years ago it seemed to be a generally accepted statement that the dentist 
might expect at least ten years less of life than the average man; and as it is only 
reasonable that we should like to know something of our expectation of life, and 
in order to test that statement, I have collected a certain amount of information 
which forms the basis of these remarks. The expectation of life of a male aged 21 
years, the earliest age at which anyone can qualify, is 42°86 years (British Life 
Offices Table), that is an age of 63°86 years at death. In our Government statistics, 
mortality rates are compiled only from the death certificates, and in the event of 
anyone being described as a dentist or dental surgeon this ‘ includes only those 
persons describing themselves as such,” and such a one is automatically recorded as 
being one of our profession; hence it is quite possible that those not registered or 
practising, &c., might be included under the heading “ Dentists." The latest return 
of the Registrar-General, the Decennial Supplement—England and Wales, Part IT 
—Occupational Mortality, &c., dated 1921, was not published until 1927, and I am 
informed that the one for 1931 will not be published until next year; and ‘ 
progress is not sufficiently advanced, it is not possible to furnish any icmeneslen.” 
Another point to remember is that many statistics include dentists (1921) as well 
as dental surgeons. 

One fact brought to light by the Registrar-General is that the mortality rate 
from cirrhosis of the liver among dentists is very high. In this we are associated 
with solicitors, authors, actors, barmen and publicans. Suicide is reported as being 
very frequent among medical men, and dentists are nearly as bad. Compared with 
the medical profession we do not suffer from heart disease to any extent, but have a 
much higher incidence of diabetes. 

The following extract from the Registrar-General’s Report sums up the 
position :— 

*’ Dentists : Mortality is lower than for medical practitioners, the C.M.F’. of 910 comparing 
with 1,02i. The special doctor’s risk from respiratory diseases (pneumonia) and accident 
does not apply to this indoor occupation, but, on the other hand, phthisis (mortality ratio 
753) is considerably higher. The usual Class 1 excess for diabetes and for digestive diseases 
is greater for dentists than for doctors. Their ratio of 4,125 for cirrhosis of the liver is 
exceeded by only five occupations.” 

(C.M.F. is the abbreviation for Comparative Mortality Figure, meaning a standardized 
death-rate, while Class 1 includes professional men.) 





ODONT. 1 





Nov.- 











36 Proceedings of the Royal Society of Medicine 2 


From this is seen that we live considerably longer than medical men, and very 
slightly longer than the average person. 

There are no published morbidity and mortality statistics referring to dentists, 
except those of the Registrar General, which usually only go as far as 65. With 
reference to sickness the Secretary of the Dentists’ Provident Society informs me 
that in a normal year, one out of six members (approximately 17%) is on the sick 
list, but it must again be remembered that membership of the Dentists’ Provident 
Society ceases at the age of 65, while many dentists go on working beyond that age, 
after which no records of illness are kept. The Century Insurance Company states 
that about 25% of its members are incapacitated at least one week during each year 
between the ages of 20 and 40, and this increases with age until it reaches 40% 
between 60 and 65. This shows that the sickness incidence in the Dentists’ 
Provident Society is comparatively low. 

The Metropolitan Life Assurance Company of New York informed me that 
certain unpublished figures covering the year 1920 indicate that dentists have a 
slightly lower mortality compared with occupied males in the general population, 
whereas the dentists who are insured by the company, compared with the rest of 
those who are so insured, and who are therefore “ good lives,” show a slightly 
higher mortality; that is, they die at a slightly earlier age. From other Life 
Assurance Societies of the U.S.A. and from the International Labour Office, Geneva 
(1934), it is stated that the total, partial, and complete disablement of dentists is 
slightly less than that of the medical profession, though higher than the average 
for all occupations. 

The Secretary of the Medical Sickness, Annuity, and Life Assurance Society 
expressed the view that the general health of those dentists insured by the 
Society was good. The mortality experienced was certainly better than in some 
other professions, and the chances of longevity were as good as, if not better than, 
those of the general population. 

It is possible to divide up the occupational diseases of a dental surgeon into four 
classes: (1) Due to posture; (2) due to infection; (3) associated with the nervous 
system ; (4) due to drugs. 

The diseases which are presumably due to posture are several, if we include 
deformities. The late Sir William Bowater declared that a dental surgeon of 
mature years always developed two definite stigmata—a dropped right shoulder, 
and a bent second finger. I have observed that the attitude of the large majority 
of our profession, when at work, is standing with the left shoulder raised and the 
right one lower. The remark might be made: Are not the majority of right-handed 
people the possessors of a dropped right shoulder? From my own observation 
I think that this is so; and that left-handed people have a dropped left shoulder. 
To obtain | more definite information I wrote to a large firm of tailors. Their 
reply is: .. . generally speaking one shoulder is lower than another and we 
attribute this in the main to the occupation of our clients. People employed in the 
sedentary occupations, for example, clerks, are usually down on the right shoulder, 
and commerial travellers used to carrying a bag in their right hand are also lower in 
the right shoulder. If a commercial traveller is left-handed, we find that his left 
shoulder is down through the practice of carrying the case of samples. On the 
other hand, some people may by virtue of their occupation develop their right 
shoulder, for example, a right-handed man using a pick will develop his right 
shoulder muscle, and thus be a little higher on the right shoulder.” The bent 
second finger due to the constant holding of the dental instruments is probable. I 
have had radiographs taken to see if the phalangeal bones showed this peculiarity, 
and the result tends to support the assumption. 

The above-mentioned deformities do not cause any disability but other and 
more disturbing disorders have been attributed to dental practice—such as flat feet 





‘aa Sm we ner oe he Ob ee ee ee oe uk ek a ee ek mk cs 


en 
_—=— a 


ry 


8, 
th 
ne 
ck 
nt 
ge, 
jes 
sar 
\% 


ts’ 


rat 
3 a 
on, 

of 
itly 
uife 
eva 
3 is 
age 


iety 

the 
ome 
ian, 


four 
yous 


lude 
n of 
lder, 
rity 
| the 
nded 
ution 
Ider. 
Their 
1 we 
n the 
ilder, 
er in 
3 left 
1 the 
right 
right 
. bent 
le. I 
arity, 


r and 
‘t feet 





3 Section of Odontology 37 


from long standing, varicose veins on the legs and even hemorrhoids. Possibl 
these do occur but, I think, probably only in those who have a natural inten. 
‘Scoliosis has also been mentioned as occurring, but no definite cases have aes 
under my observation. Keith has pointed out that undergradu:tes are not fully 
grown, and one can imagine that these stigmata would arise in such a Actes 
period of life among dental students. Premature alopecia has been stated t be 
caused by the light, which frequently is used nearly over our heads. suits 
A far more serious complaint may be indirectly connected with posture, and that 
is the occurrence of gastric or duodenal ulcers. I have an idea that this is m ; 
common among us than in people of other occupations; and, if so, it is prob bly 
caused by lack of exercise of our abdominal muscles, due to our work rhe ni H 
meals, and possibly also what is termed “ nerve strain.” For after all our o on 

calls forth all our power of restraint and control. I have met with man oak: but 
direct proof that this ulceration is more common in our profession oon in othe 
occupations would be very difficult to obtain. The Registrar General hoes “4 
reports that dentists have a very high mortality from diseases of the di a 
system, which supports the suggestion. The unsuitable posture in an aaa 
men work is really extraordinary. In my opinion the best position is that of 
sitting on an orthodox rotary dental stool. This certainly saves energy and fati : 
but of course requires an attendant who hands instruments, mixes fillings all te 
forth. Personally I do practically all my work in that position but “she to st i: 
to do all but easy extractions, and sometimes for taking impressions and as 
—— —— with distal cavities of lower molar teeth. _ 

esides the postural disabilities that affect i 

with those which are due to infection. It has Seuatee c ae : oe 
we do not suffer more than we do, when we consider the close nce, in whe h 
we are to the expired air from our patients, the number we see, and the stat a 
their general and oral health. The most common complaints from which we : fe 
are influenza, nasal catarrh, and infection of the sinuses connected with th ceek 
particularly the frontal sinus. Undoubtedly droplet infection is the cause yo es 
complaints. It has been worked out by Glover, Flugge, and others that air-b es 
infection has a range of 3 ft., and more—a distance which is much further than the 
radius in which we operate. Droplet infection is most dangerous in closed roo : 
where there is little air movement. I have noticed how glasses of sol a 
become spotted after a few hours’ work, with small fragments of saliva a ual “7 
minute drops of blood, droplets of mucus, and particles of hard dental ti — 
which have passed out of the oral cavity and into the air, and are quite ca bape 
infecting anyone who is susceptible. We all operate at different distances from th 
patient, and I, for instance, work as a rule with my face about 18 inches awa tee 
the patient s mouth. To see approximately what chance of infection there reall i 

I tried the experiment of placing Petri dishes about 18 inches away from people 4 i. 
were at the time suffering from what is usually termed a “heavy cold.” Content 
Petri dishes were exposed to the air beyond the range of droplet infection Th 
people with colds sneezed about 18 inches away, but towards the Petri dishes whi h 
later showed a profuse growth of bacteria, whilst the control dishes had fow iolaais 
I think we should, and probably the majority of us do, have the air in the nome 
which we work pass from us to the patient and so place ourselves that the air d : 
not pass from the patient towards us. “The most common cause of dis bility 
amongst members of the Dentists’ Provident Society is influenza and it is likely 
that practising dentists are more liable to contract it than are the general ublic, 
because in operating on the mouth they are more exposed to direct infection than 
they would be in the ordinary contacts of private life.’ It is interesting to not 

in connexion with the foregoing statement, that out of seventeen deaths of dentists 
insured by the Medical Sickness, Annuity, and Life Assurance Society, four eae 
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died directly or indirectly from influenza. It is natural to assume that the 
“common cold” would be an occupational disease, probably it is, but I have no 
statistics to prove the assertion. Several of my colleagues and friends have suffered. 
from infection of the nasal sinuses, particularly the frontal sinus, and as far as I 
can gather, far more than the laity, and I should certainly put this disagreeable, 
painful, and sometimes chronic infection down as an occupational disease. 

School Dental Officers have been said to suffer from infectious infantile complaints, 
such as measles, whooping-cough, and mumps, but definite statistics are again 
difficult to obtain. Occasionally cases occur of extragenital syphilis, contracted 
from patients, but not, in my experience, nearly as frequently as by our medical 
confréres. Statistics from the Bonn Clinic show 669 actual cases contracted by 
surgeons from patients and thirty-one of these were dental surgeons. 

There is a definite occupational risk in connexion with the eyes, and I know of 
one case in which a dental surgeon lost the sight of one eye, due to infection 
during the extraction of a root. 

To minimize the chance of infection to which we are particularly liable, the 
point naturally rises as to the desirability of wearing a mask and spectacles. But 
personally, save in exceptional circumstances, I only take the precaution of spraying 
out my nose &c., and occasionally gargling. 

I do not consider that our profession particularly suffers from diseases of the 
nervous system, and this is, perhaps, not what might be anticipated when we 
consider the difficulties we have with patients, not necessarily connected with the 
actual operation, but mainly from the psychological side—the great self-control 
we all have to maintain, and the irritating moments when things “ go wrong,” &c. 
Neurasthenia is not particularly associated with our profession; and when it 
occurs it usually manifests itself in those who, through heredity or their general 
““make up” would have it in any case. Headaches occur in the majority of us, 
but as this affliction is usually a symptom of something else, such as eye strain, 
worry and fatigue, &c., its occurrence is understandable. Working in the Winter 
under high power lamps, in my case probably through the heat, gives rise to it. 
Migraine occurs in some, but again would probably occur in the individual concerned 
if carrying out some other occupation. Seriveners’ palsy does not so far as I know 
occur. 

Idiosyncrasies in connexion with drugs, such as novocain and its allies, cause 
the well-known dermatitis. Rhagades due to the use of plaster of Paris has been 
recorded, but it is not, so far as I know, common even in those who do a good deal 
of their own mechanical work. Chronic mercurial poisoning from the digital 
preparation of amalgams has been said to occur, but has not happened in my 
experience. In an alarming German article written this year it is stated that 
“This chronic mercurial poisoning is not sufficient to cause stomatitis, or tremor, 
but enough to cause slight fatigue, with no desire for work, and sleeplessness.”’ 
Formalin, tricresol-formalin, &c., have been stated to cause eczema in those with 
an idiosyncrasy. Pyrogallic acid and hydroquinone, used as a developer have, it is 
stated, caused acute and serious dermatitis. The use of radiographic apparatus 
might cause a dermatitis, if precautions were not taken, but no case in a dental 
surgeon is known to me. 

At what general conclusions may we arrive? Are we a short-lived profession ? 
The Registrar-General’s and other reports lead me to consider that we have a good 
expectation of life, and are better off than our medical colleagues. 

Ours is a healthy occupation. Wecannot compare with agricultural workers and 
ministers of religion who live so much longer than the average, but we are leading a life 
which is not fraught with danger, and which should not incapacitate us unduly, and 
preclude the possibility of a healthy cld age. The main diseases from which our 
profession suffers are the influenzal group and nasal sinusitis due to direct infection, 
and gastric troubles, due probably to irregular meals and our sedentary life. 
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In conclusion I have to thank Mrs. Lilian Lindsay, the Honorary Librarian of 
the British Dental Association, for the help she has given to me, particularly in 
connexion with references and statistics; and also the many friends and helpers 
who have, by advice and experience, furnished me with facts and suggestions. 
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Mitral Stenosis with Congestive Heart Failure treated by Complete 
Thyroidectomy.— HAMILTON BAILEY, F.R.C.S. 

Harriet P., aged 50. 

Past history.—Rheumatic fever at age of 29. 

1.7.35: Admitted to Oldchurch Hospital, Romford, suffering from mitral 
stenosis with passive congestion of lungs. Had been bedridden for several months. 
Orthopnwa marked. Temperature 102 F.; pulse 104. Blood-culture sterile. 
Medical treatment, including rest and preparations of digitalis. No improvement. 

19.8.35: Complete thyroidectomy under iocal anesthesia. This had to be 
performed in a semi-sitting posture owing to the dyspnoea, which was somewhat 
relieved by administering oxygen. 

26.8.35: Temperature 98°4° F.; pulse 92. 9.9.35: Sat out. 13.9.35: Walked. 
20.9.35: Walked ten yards without dyspnoea. Chest: Mitral stenosis, but no rdles 
at lung bases. 

Improvement continues. 


Discussion.—Dr. ANDERSON GARLAND: Since the age of 29 this patient had suffered 
from dyspnoea on exertion, and this had necessitated hospital treatment from time to time. 
On the present occasion she had passive congestion of the lungs and a left hydrothorax. 

Complete thyroidectomy was performed, the rationale being as follows: In heart failure the 
tissues are inadequately supplied with oxygen-containing blood. Thyroidectomy diminishes 
metabolism so that the tissues need less oxygen. The output of the heart can be diminished 
and the resulting fall in the systemic venous pressure leads to reduction of edema and of 
hepatic enlargement. Similarly, improvement in the pulmonary circulation results in the 
disappearance of dyspnoea. A marked feature of this case was the diminution of dyspnea 
after the operation. 

Thyroidectomy for the relief of heart failure might be considered in the following 
types :—(a) The patient with dyspnea so great that hospital treatment was needed year after 
year, the dyspnea giving a hopeless outlook on life. (b) The patient with congestive signs 
sufficiently advanced to make death probable within one month. However, in all fairness to 
the surgeon, there should be a reasonable chance that the patient might survive one week. 


Dr. PHILIP ELLMAN said that thyroidectomy for congestive failure had recently become 
a fashionable procedure, sometimes, apparently, with a reasonably permanent effect. He 
questioned whether it was justified in this case of rheumatic carditis with mitral stenosis 
and congestive failure. He would be the last person to decry the debt that medicine owed 
to surgery, but it was by no means uncommon for a case of mitral stenosis with hydrothorax, 
general anasarca, and failure, almost to the extent of the patient’s being moribund to show 
an equally good response to medical treatment by rest, and by administration of digitalis 
and salyrgan. It was, however, essential for such medical treatment to be complete. He 
had recently had a case of this type in which the patient was almost moribund and had 
shown a remarkable immediate response to complete medical treatment, quite comparable 
to the result in Mr. Bailey’s case. Many similarly satisfactory results were obtained at the 
Heart Hospital and at many general and special hospitals. 

Thyroidectomy had a definite place in the treatment of a certain type of heart case, but 
in enthusiasm for a valuable form of treatment, it was essential, in order to avoid discrediting 
it, not to misrepresent it. Had this present case been further complicated by a thyro- 
toxicosis—which was not infrequently seen—he (the speaker) could have more readily 
appreciated the rationale of the procedure. He would like to learn of the patient's 
progress six or twelve months after the operation. 

Mr. D. LIGAT said that he had performed total thyroidectomy in four cases of severe cardiac 
failure. In the first case the operation had been performed in April 1934, with complete 
relief of symptoms. The patient had died in September 19384 of miliary tuberculosis. In the 
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second the operation had been carried out in May i984, and the patient had died from a 
pulmonary embolus six months later. This patient had had a comfortable life during the 
interval. The third patient had been operated on in October 1934, and had died six months 
later of cardiac failure. This patient had persisted in overworking and had had three attacks 
of pulmonary odema during her six months of life subsequent to operation. In the fourth 
case the operation had taken place quite recently. 

He thought that the operation was thoroughly justifiable on account of the relief of 
subjective symptoms which it afforded. 

Dr. W. F. HAMILTON said that the results in these cases made the operation worth while. 
He had had the opportunity of observing another case of mitral stenosis with congestive 
heart failure in which thyroidectomy was performed by the last speaker. In that case there 
had been marked improvement, both subjective and objective, although, before operation, 
the patient had been getting worse in spite of rest in bed for over four months and full 
digitalization. The patient unfortunately had died some six months after operation from 
a pulmonary embolus. 


Addison’s Disease treated by Adrenal Grafting.—HamiLTon BalILEy, 
F.R.C.S., and K. D. KEELE, M.D., M.R.C.P. 

Mrs. M. was first seen in January 1935, deeply pigmented, and with marked 
asthenia. 

History of present condition.—One year and six months ago, following chole- 
cystectomy, she noticed pigmentation on the abdomen, and later on the eyelids, 
face, and back. She also began to have attacks of giddiness and precordial pain, 
accompanied by sweating. These lasted on occasions some hours, and had no 
relation to exercise. 

About one year ago a tentative diagnosis of Addison’s disease was made, and 
treatment with salt was tried but met with no obvious response. During the last 
year the condition has steadily progressed, and there was increasing weakness and 
pigmentation. There had been no loss of weight, no vomiting or diarrhwa. The 
menses were regular, occurring every twenty-eight days and lasting from three to 
seven days. There had been no headaches or visual disturbances. 

Condition on examination.—Aged 44; height 4 ft. 8in.; weight 8 st. 2 lb. 
Pigmentation marked, especially in sites previously mentioned above; it was also 
definite on the mucous membrane of the cheek. 

Heart and lungs: No abnormality detected. Blood-pressure : 90/60. 

Mentally the patient was unstable, with phases of depression and irritability. 

Blood-count: R.B.C. 4,900,000; Hb. 96%; C.1. 0-9; W.B.C. 6,000. 
Differential : Polys. 54%, 3,240; lymphos. 42%, 2,520; monos. 1%, 60; 
eosinos. 3%, 180. 

Blood-urea, 37 mgm.%; blood-cholesterol, 133 mgm.%; blood-sugar curve, 
see Chart I. 

Basal metabolic rate (Benedict's method) = 0°5%; (Reid’s formula) = + 4%. 

X-ray examination.—Abdomen : Nothing abnormal seen ; no evidence of calcified 
adrenals. Chest: Lung fields normal. Skull: The appearance of the sella turcica 
is suspicious. It is normal in size, but there is some fibrillation of the posterior 
clinoid processes. 

Examination of visual fields: This shows definite bitemporal hemianopia. 

Progress (see Chart I1).—At first, over a period of six weeks, salt treatment was 
tried, and although there appeared at that time some slight improvement, this was 
not sustained, and at the patient’s request the treatment was abandoned. 
Desiccated suprarenal gland was also given during this period. Intramuscular 
injection of cortigen (extract of suprarenal cortex) was then tried, but did not 
appear to prevent the downward course of the disease. 

On May 16, 1935, the suprarenal glands were taken from a stillborn footus, kept 
alive in saline, and implanted into the rectus sheath. For two weeks progress was 
stormy, the gland on the left side failing to “ take.” After this the blood-pressure 
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rose remarkably. The systolic readings remained consistently between 110 and 
120 mm. Hg, and the diastolic between 70 and 80. Pigmentation steadily 
decreased, and the patient's subjective state improved. This improvement has now 
been sustained for over five months. 

Comment.—Before discussing the merits of any form of treatment it is always 
pertinent to inquire if the diagnosis is beyond suspicion. In this case the pigment- 
ation, hypotension, and asthenia left little doubt in one’s mind that the patient was 
suffering from Addison’s disease. A remarkable feature of the case, however, is the 
occurrence of some form of pituitary defect, as established by X-ray and cphthal- 
mological examinations. The significance of these findings time alone will reveal, 
but they cannot be held to refute the diagnosis of suprarenal deficiency. 

It is of interest to consider the structure of foetal suprarenal cortex, in view of 
the transplant made of it. The suprarenal gland at this stage of life contains mostly 
foetal cortex, which differs, both chemically and microscopically, from adult cortex. 
This lies within a thin layer of adult cortex, and within this again is another thin 
layer of medullary cells. At birth the automatic withdrawal of female sex-hormone 
is thought to be responsible for the degeneration of foetal cortex, and its replacement 
by the adult form, a process that takes at least a year. 

It thus appears that the grafting of a foetal suprarenal gland cannot accurately be 
termed a method of substitution therapy, yet it seems certain from this case, that 
such a gland tissue can supply the deficient element in Addison’s disease. 

It is noteworthy that in this case the transplant was made into a female patient 
in whose case menstruation had always been regular. Thus the grafted tissue was 
supplied with a nutritive medium containing the female sex-hormone. Might this 
fact be related to the graft’s taking, and not degenerating ? 

Dr. H. JOULES said that estimations of blood sodium might be of assistance in diagnosing 
definitely what was otherwise a doubtful case of Addison’s disease. 
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Latent Heart Block and Mitral Stenosis.—TERENCcE East, D.M. 

The patient, a woman, aged 22, shows the physical signs characteristic of this 
combination of lesions. 

Since 1931 the P-R interval has been in the region of 0°3 seconds. 

As a result of this prolongation of the conduction time, the murmur of mitral 
stenosis, which should be pre-systolic, is actually heard in mid-diastole. There is 
also a loud blowing systolic murmur. 

It will be noted that the murmur is not crescendo in character, but appears as an 
isolated sound, with a period of silence following it. The mitral first sound is sharp. 
The degree of heart-block appears to be due to some permanent, but not progressive, 
lesion. This remains unchanged, as is so often the case when the origin is rheumatic, 
and does not increase unless a new attack of carditis takes place. 

The flat appearance of the left auricle shown in a skiagram taken in the right 
anterior oblique position indicates that the stenosis is not very severe. 


? Still’s Disease. Splenomegaly in a Child: For Diagnosis.—REGINALD 
LIGHTWOOD, M.D. 

D.C., male, aged 10 years, is shown for diagnosis of the cause of chronic spleno- 
megaly associated with enlargement of lymphatic glands. 

History.—Scarlet fever at three years; measles at 4; whooping-cough and 
pneumonia at 5; rheumatism and carditis at 6, chicken-pox at 7. Has never been 
abroad. Family history: nothing significant. He was in hospital from February 
to May, 1932, on account of a first attack of rheumatism; this had begun suddenly 
with multiple acute arthritis, patchy erythematous rash and enlarged tonsils, and the 
following cardiac signs developed : Pulmonary second sound accentuated, soft apical 
systolic murmur conducted outwards. The liver and spleen were not enlarged but 
the cervical and axillary lymphatic glands were enlarged. During the succeeding 
weeks the patchy erythematous rash kept recurring. There was slight fever but no 
rheumatic nodules. The child had an attack of follicular tonsillitis while still in 
hospital. 

During the next twelve to fourteen months he was subject to subacute arthritic 
rheumatism and was treated in convalescent homes, the erythematous rash being 
present from time to time. 

In October, 1933, he had a feverish “ cold,’ with cough and cervical adenitis. 
The rash recurred and he was admitted to hospital two weeks later. Examination 
showed soft enlarged glands in the axillary, epitrochlear, cervical, and inguinal 
regions ; splenomegaly ; erythema ; tonsils enlarged; liver not enlarged. No cardiac 
murmurs, no nodules. Temperature 100° to 102°. 





Percentages 
ee 
Date R.B.C, Hb. C.1. W.B.C, Polys. Lymphos, Monos, Eosinos. 
11.11.33 4-5 mill. 75% 0-8 14,600 80 13 5 2 
13.11.33 —_ — — 12,500 65 26 3 6 
23.11.33 = — _- 18,000 58 30 2 10 


He came first under my care in September 1935, as an in-patient, having been 
referred by his doctor on account of an attack of fever (102°2°), erythematous rash, 
vomiting, and shivering. This had developed in the last week of August 1935. 

Examination.—Pale boy, erythematous rash chiefly on the trunk.  Tonsils 
enlarged with concretion in crypts on left. Heart slightly enlarged; soft apical 
systolic murmur, not conducted. Enlarged cervical, axillary, epitrochlear, and 
inguinal lymphatic glands; these are soft, discrete, and not tender. Spleen: Firm, 
enlarged 1 in. below umbilicus. Liver: Slightly enlarged, soft. X-ray : No evidence 
of enlarged mediastinal glands, heart shadow enlarged transversely. Erythematous 
rash disappeared and then recurred, temperature was up occasionally to 99°F. The 
boy feels well. 
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Recent investigations.—Tuberculin test (Mantoux 1: 1,000) negative. Wassermann 
reaction negative. Urine, normal. Sedimentation rate (8.10.35) normal. 





Percentages 
y .——— 
Date R.B.C. Hb, C.I. W.B.C. Polys. Lymphos. Large monos. Eosinos. Basophils. 
7.9.35 4-9 mill. 689, 0-7 11,000 55 37 6 2 0 
8.10.35 5-6 mill. 78% 0-7 8,700 50 40 4 5 1 


The spleen has diminished considerably in size; the enlarged glands are little 
changed. 

Biopsy on axillary lymphatic glands.—The structure of the gland is preserved ; 
it shows hyperplasia and persistence of lymph-follicles which are very active and 
contain many large undifferentiated reticulum cells. Similar cells are also seen in 
the sinuses. There is some overgrowth of the endothelial stroma. The pulp is . 
vascular and eosinophil cells are present, together with polymorphonuclears, plasma 
cells and pigment. Apart from the presence of eosinophils and slight fibrosis, there 
is no evidence pointing towards lymphadenoma. 

Remarks.—This patient’s history has many features indicating ordinary 
juvenile rheumatism, and others more suggestive of Still’s disease, but the joints 
have never shown chronic arthritis. There is evidence of hyperplasia of the 
reticulo-endothelium of the lymphatic apparatus which may be inflammatory in 
type. There is no evidence of Hodgkin’s disease or of tuberculosis. 

Dr. PARKES WEBER said that he regarded the case as an anomalous one of Still’s 
disease, of late onset and without the typical joint-symptoms—or perhaps as an example of 
what was called “ Felty’s disease’’ in America, though commencing at a very early age for 
the latter disease. 


Local Fat Hyperplasia from Repeated Insulin Injections.—F. PARKEs 
WEBER, M.D., and A. SCHLUTER, M.D. 

The patient is a woman (Mrs. A. L.), aged 50 years, admitted to hospital 
in August 1935, with old mitral stenosis, doubtless of rheumatic origin. She has 
been under insulin treatment for six years on account of diabetes mellitus, and has 
marked increase of the panniculus adiposus of both thighs where she has been in 
the habit of giving herself the insulin injections. 

Such chronic swellings of the subcutaneous tissue at the site of repeated insulin 
injections have been noted in a good many cases (more often in females than in 
males), and in some of them have been proved by anatomical examination to be 
due to local or even lipoma-like hyperplasia of the panniculus adiposus. They 
gradually disappear in the course of some months if the insulin is injected at other 
sites. Local fat atrophy from insulin injections is somewhat less rare. Strictly 
speaking, the term “ local lipodystrophy’’ might include both local fat hyperplasia 
and local fat atrophy. 

RECENT LITERATURE 

ADLERSBERG, D. (1935.) Med. Klinik, 31, 779. 

PRIESEL, R. (1935.) Arch. f. Kinderheilk, 106, 1. 

ScuvittTER, A. (1935.) Monatsschr. f. Kinderheilk., 63, 303. 

SoLeER, C. B., and Peinapo, L. P. (1934.) Ann. de Med. Int. (Madrid), 3, 835. 

Discussion.—Dr. PARKES WEBER said that in 1931 he saw a boy, aged 13, under 
Dr. George Graham’s care at St. Bartholomew’s Hospital, with local fat-hyperplasia in the 
thighs at the site of repeated insulin injections. Dr. Graham had now kindly informed 
Dr. Weber that in such cases the local fat-hyperplasia took a very long time to disappear ; 
so also did local fat-atrophy from insulin injections, and in some cases the depressions 
seemed never to disappear. In the present case X-ray examination of the areas of local 
fat-hyperplasia suggested that there was likewise local increase of connective tissue, which 
seemed to constitute the “core” of the fat-hyperplasia, i.e. a fibroblastic stage in the 
development of the fatty tissue.’ There was no proof that fully-developed fat-cells could 
multiply by karyokinesis. 

1 Compare F. P. Weber, “Small true lipoma of kidney,” Trans. Path. Soc. London, 1899, 50, 181, 
re the development of fat cells from fibrous cells, as seen in microscopic sections, 
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Dr. R. D. LAWRENCE considered that these swellings were essentially ifibrotic in 
character. He had examined portions of a similar one about eight years previously and had 
found that the lesion was fibrotic. 


Riedel’s Lobe and Hepatoptosis giving rise to Difficulty in 
Diagnosis.—F. PARKES WEBER, M.D., and A. SCHLUTER, M.D. 

The patient is an elderly woman (Mrs. M. T.), aged 63 years, who was admitted 
to hospital in February 1935 with chronic pyrexia, probably due to cystitis. By 
abdominal palpation at present a smooth, plate-like mass can be felt in the central 
portion of the upper abdomen, apparently continuous with the lower border of the 
liver, extending downwards in the middle line to a little below the umbilicus and 
moving with inspiration. No evidence of functional hepatic insufficiency. The 
blood-serum gave negative Wassermann and Meinicke reactions. 

The patient recovered from her illness, but the abdominal mass has remained, 
and we have been driven to the conclusion that it is an unusual and large Riedel’s 
lobe partially separated from the rest of the liver (which also extends too far below 
the ribs) by transverse constriction from tight-lacing. She formerly habitually 
employed tight-lacing, but there was probably some anatomical peculiarity in regard 
to the liver to account for the result, since the same cause in other young women 
has rarely acted in so marked a way. A Riedel’s lobe like the present one must be 
becoming rarer every year, as the old generations die off. We must also remark 
that the patient has very weak abdominal walls, is very thin, and has decided 
hepatoptosis. She has had five children of whom three are living and healthy. She 
has had no miscarriages. The last pregnancy was twenty-four and a half years 
ago. 

We hardly feel justified in suggesting an exploratory laparotomy or the 
 thorotrast ” infiltration test to prove the correctness of our diagnosis. 


Sequel to Removal of a Carcinomatous Lymph-Gland.—F. PARKEs 
WEBER, M.D., and A. SCHLUTER, M.D. 


The patient is a woman (Mrs. 8. F.), aged 59 years, who had an enlarged 
(walnut-sized) right cervical lymph-gland excised in July 1932 by our surgical 
colleague, Mr. A. Compton. This proved by microscopical examination to be 
carcinomatous, but the primary malignant disease could not be discovered. She 
then underwent local radium treatment at the Radium Institute, which produced a 
“burn.” Since then no carcinomatous disease has been detected anywhere. 

Prof. H. M. Turnbull, who kindly examined a microscopic section, said that 
the growth resembled a round and oat-celled. carcinoma and suggested that the 
primary neoplasm was in the lung, but that just possibly it might have been a 
medulloblastoma arising in the cervical sympathetic ; that might explain the 
non-recurrence after the excision and subsequent local radium treatment. 
Karyokinetic figures in the piece examined were very numerous. 

For the last one and three quarter years the patient has suffered from severe 
pruriginous erythrodermia, without enlargement of liver, spleen or superficial 
lymph-glands. The blood-count has shown nothing special excepting an eosinophilia, 
mostly of about 11%. Dr. H. W. Barber, who kindly examined the patient in 
March 1935 at Guy’s Hospital, suggested that the erythrodermia was a premycotic 
stage of mycosis fungoides; he instanced especially the general appearance of the 
eruption, the figurate areas on the face, and the islets of normal skin in the 
erythrodermic patches. Dr. 1. Muende, who examined a piece of the erythrodermatous 
skin excised for biopsy purposes, reported that it did not show the typical 
features of early mycosis fungoides, but resembled rather changes met with in 
chronic eczematous dermatitis. Great improvement followed external treatment in 
bed for eczematous dermatitis. 
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Dr. E. STOLKIND said that he had seen a rare case (of cancer) ir .f 3: le patient who 


coughed a great deal. After a paroxysm of coughing she had brouy a piece of tissue 
about 1 cm. in diameter and a few days later another similar piece i examination (at 
Charing Cross Hospital Pathological Institute) it was found that this tise: -v«s carcinomatous. 


Neither X-ray examination of the chest nor laryngoscopy had shown «ything abnormal. 
During the last five years the patient had had no further signs of cancer and at present 
seemed to be well. 


Porphyrinuria and Hydroa A¢stivale-—CHARLES NEWMAN, M.D. (by kind 
permission of Dr. TERENCE East). 

A. L., male, aged 54. Having been previously well, with no relevant past 
history, he had an attack of epigastric pain, anorexia, nausea and vomiting fifteen 
weeks ago, followed a few days later by jaundice. The jaundice increased for about 
a month; he then became better but has since deteriorated again. Seven weeks 
after the onset of jaundice the hydroa appeared. After any exposure to sunlight, 
large bulls appeared on the hands and face, or any part exposed. The bulle are 
about the size of a sixpence, lift up the whole epidermis, burst, scab and heal, 
leaving definite scars (best seen on the forehead). 

He has had a pyrexia of 98°-100°. He has lost weight continuously. The liver 
was at first enlarged and tender but is now normal in size, tough feeling and not 
tender. Spleen never felt. Urine contains bile pigment and salts but is sometimes 
of a rich red colour when there is sufficient porphyrin to show through the bilious 
colour. Feces contain bile but also an excess of fatty acid. The jaundice is of 
toxic-infective type, with a mixed Hijmans van den Bergh reaction. 


Figures as follows: 
Hemobilirubin Cholebilirubin 


mgem.% mgm.%, 
23.8.35 0-4 11-2 
6.9.35 0-3 9-9 
29.9.35 1-8 6-2 


The serum always contains porphyrin spectroscopically and the last specimen 
was deeply red-stained. The serum and urine both give a typical porphyrin 
spectrum, the bands shifting on acidification. The pigment is extractable in amyl 
alcohol and fluoresces strongly in ultra-violet light. The teeth are not stained pink 
There is myotatic irritability of the pectoral muscles but no paralysis. The blood- 
count is normal and the Wassermann reaction negative. The patient has not taken 
sulphonal or trional. 

Dr. LESLIE BANKS said he wondered whether the hydroa estivale present in this particular 
case was to be regarded as an integral part of the disease, or was a secondary condition 
possibly due to some sensitizing action of the porphyrins on the skin. 


Early Spondylose Rhizomélique (Marie) in a Young Man, Super- 
ficially Resembling Post-encephalitic Parkinsonism.—F. PARKES WEBER, 
M.D., and A. SCHULTER, M.D. 

The patient (H. D.), a young man, aged 20, English, timber-porter, has for the 
last ten months suffered from painful stiffness in the back, chest, and lower limbs 
on walking. He had similar stiffness lasting two weeks, a year previously. 
Nothing else special in the past or family history; no known blood-relationship 
between his parents. He is of thin lanky build. Height 171°5 cm.; weight 
54°6 kilog. His back is stiff, especially in the dorso-lumbar region. He stands 
and walks with his head a little bent forward and with immobile facies, somewhat 
resembling post-encephalitic Parkinsonism. Movement in the shoulder and hip- 
joints is likewise slightly limited. Otherwise there are no abnormal signs, excepting 
that on admission the erythrocyte sedimentation rate was too rapid. Wassermann 
reaction negative. Cerebrospinal fluid shows nothing abnormal. 

In our opinion the case is an early one of “ spondylose rhizomélique,” though 
as yet radiograms of the vertebral column show no ossification binding the bodies of 
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the vertebre together, excepting at the left margin of the 12th dorsal and Ist 
lumbar vertebre. Apart from the vertebral joints the “root” joints of the limbs 
(shoulders and hips) are as yet the only ones in which mobility is affected. We 
believe that the syndrome is not essentially related to syphilis, gonorrhea, 
tuberculosis, or any form of rheumatoid arthritis or arthritis deformans, but is a 
developmental progressive process, potentially present at birth and analogous to the 
primary disease affecting the skeletal muscles known as progressive myositis 
ossificans. 

In spite of this we must admit the importance of the frequently increased 
erythrocyte sedimentation rate (in some cases) in regard to a possible infective 
factor in the causation, as pointed out by C. W. Buckley in his recent monograph 
(Ankylosing spondylitis, London, 1935). Buckley also stresses the great pre- 
ponderance of the disease in the male sex (which corresponds with Parkes Weber’s 
more limited experience) and tells us (verbally) that a “ Parkinsonian” appearance 
is not uncommon. 


Dr. E. STOLKIND said that this was an interesting and rare case of a combination of 
early spondylose rhizomélique with real and early post-encephalitic Parkinsonism. The 
patient had had the so-called ambulatory form of epidemic encephalitis followed by post- 
encephalitic paralysis agitans (post-encephalitic Parkinsonism). He had a mask-like face, 
rigidity of the arms and legs, a coarse tremor of the hands, arms, &c., especially on the right 
side—i.e., typical signs of Parkinsonism. As treatment, physiotherapy, including hydrotherapy 
should be used. With respect to short-wave therapy, the scientific basis of this treatment 
had so far not been established. The therapeutic claims of both doctors and manufacturers 
for the apparatus, for which extravagant prices were now charged, had still to be proved. 
He (Dr. Stolkind) had not, so far, seen any extraordinary results from the treatment of 
arthritis by short-wave therapy. Further clinical investigation was necessary before the 
adoption of this method of treatment. 


Bony Tumour of the Pelvis.—W. B. R. MontTeITH, F.R.C.S.Ed. 

An agricultural labourer, aged 37, while running in a race on May 6, 1935, felt 
sudden tearing pain in the right thigh and fell down, and found himself unable to 
use the limb. In the course of the next few days effusion of blood appeared beneath 
the skin at the upper third of the thigh, and there was localized tenderness leading 
to a diagnosis of rupture of quadriceps femoris. Wasting of the thigh muscles 
became obvious, and a firm mass was evident external to the outer border of 
sartorius. Flexion at the hip was weak and seemed to be restricted mechanically. 
A blood Wassermann reaction was negative. X-ray examination showed a broad- 
based sessile, tongue-shaped tumour of irregular opacity projecting downwards from 
the innominate bone, anterior to the hip-joint. 

On September 17 an exploratory operation was performed, and a portion of 
the tumour was removed to relieve mechanical obstruction and for biopsy. On 
questioning after the accident it appeared that the leg had given trouble during two 
previous years without causing incapacity. 

Mr. HAROLD EDWARDS said that it was difficult to determine from the skiagram the . 
exact nature of the bony tumour and the result of the biopsy would therefore be awaited 
with interest. Two things stood out clearly on examining the history of the case: first, 
that the condition was unlikely to be malignant, and secondly that the trauma was not 
related in any way to the cause of the tumour but merely drew the patient's attention to it. 


Postscript (28.10.35).—Pathological report.—No evidence of tumour growth, 
but a general transformation of the contents of the marrow spaces to a loose fibrous 
tissue. There are areas in which osteoclasts are somewhat aggregated and there is 
some lymphocytic infiltration. The general appearances suggest a similarity to 
fibrous osteodystrophy—osteitis fibrosa. [Royal College of Surgeons’ Museum, 
Edinburgh. ] 
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Section of Opbthalmology 


President—RANSOM PICKARD, C.B., M.S. 


[October 11, 1935} 


Cystic Swelling of the Retina—Winc-ComMMANDER P. C. LIVINGSTON, 
F.R.C.S.Ed., D.O.M.S., R.A.F. 


This case is that of a serving officer in the Royal Air Force, in charge of a 
squadron, a man who is a first-class pilot, and who has flown about 2,500 hours. 
On 8.9.33 he stated that his vision in the right eye was not so good as it had been. 





Fic. 1.—Cystic swelling of the retina (3.5.35). 


There was a patch of active choroiditis, above the disc and to its temporal side. 
R.V. 35 partly; L.V. §. I would not allow him to fly back to his own unit, but 
admitted him to hospital for the purpose of discovering the primary focus for the 
Nov.—OPHrTH, 1 
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Fic. 4.—E. T. (20.6.35). 


choroido-retinitis. He had an eosinophilia of 9%. The condition slowly cleared 
up after fifty-three days’ treatment in hospital, and he returned to his flying duties. 
He was passed for limited flying early in 1934, and he came to see me periodically. 
Then suddenly the ? cystic trouble started, and for six to eight months it has been 
more or less in the condition in which it is at present. 

There was 14 to 16D of swelling. An investigation from the point of view of 
possible cysticercus proved negative. The ? cyst has slowly increased, and that is 
the reason I have brought him to the meeting. The practical question is: For how 
long should he be allowed to fly? The first condition was primarily inflammatory ; 
at a later date there was much obscuration of the field. 


Discussion.—The PRESIDENT suggested that the lesion was a parasitic cyst. He noted 
that everything had been done to find such a condition elsewhere in the body without 
success, but the fact that the man had 9% eosinophilia increased the suspicion of some such 
condition. He had seen a peripheral cyst in association with acute scleritis ; that had risen 
and receded very quickly without recurrence. 


Mr. A. C. HUDSON said that there was a fairly extensive detachment of the upper part 
of the retina, and this suggested that the lesion was a sarcoma rather than a cyst. Trans- 
illumination might give valuable information. He would remove the eye. 


Mr. RK. AFFLECK GREEVES, referring to the suggestion that this might be a solid growth, 
said the fact that one could see the choroidal vessels through the retina covering the globular 
swelling was, in his opinion, strong evidence in its favour. 
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Wing-Commander LIVINGSTON (in reply) said that Sir John Parsons had thought of 
sarcoma as one possibility, but considered that a history of primary inflammation, of such 
a characteristic type, was against sarcoma. Had he seen the case without a knowledge of 
this inflammatory change having occurred, he would have thought it was a sarcoma. Sir 
William Lister thought it was not cysticercus, nor sarcoma, but was cystic in character. 
Neither was in favour of operation at that time (four months ago). 


Hyperphoria Associated with Over-action of the Inferior Oblique 
Muscle. Treatment by Recession of the Origin of the Inferior Oblique.— 
A. RuGG-GuNN, F.R.C.S. 


R. C., a boy, aged 10, was sent to me about a year ago by Dr. A. A. Grierson, of 
Catford, with a history that “the right eye wanders up.” After correction (low 
mixed astigmatism) his vision was $ R. and L. 

In the primary position the eyes, on the whole, appeared level, but at least 20 p 
of hyperphoria was found on testing with the Maddox rods. All movements were full 
and co-ordinated except, that on looking to the left, the right eye, towards the end 
of the movement, suddenly shot up, indicating over-activity of its inferior oblique. 
The patient had no binocular vision and no diplopia. In these cases the presence of 
binocular vision is associated, as a rule, with torticollis. In other respects this 
patient’s eyes were normal. 

Mr, Stewart Macky, whom I consulted regarding the possibilities of orthoptic 
training, drew my attention to a paper by Temple Smith of Sydney (1933), dealing 
with the operative treatment of cases of this type by tenotomy? of the origin of the 
inferior oblique. The suggestion seemed to me a reasonable one. The inferior 
oblique and the superior rectus of the opposite side are complementary muscles and 
in the position of adduction the main elevator is the inferior oblique. 

Temple Smith suggests that the primary cause of this syndrome is weakness of a 
superior rectus, either congenital or the result of birth injury. The weakness of 
one member of the pair causes over-action of the other, leading to hypertrophy. 
which accentuates the diplopia when the eye is in the position of adduction. Thus, 
on looking directiy forwards, the action of the oblique is at a minimum and the eyes 
are relatively level, but on looking laterally the action of the oblique is maximal and 
the eye shoots up. 

Temple Smith makes an interesting observation with regard to the sex incidence. 
All his cases, like this one, are in boys. 

The operation is simple. An incision was made along the inner part of the lower 
orbital margin and the tissues separated down to the periosteum. A strabismus 
hook passed along the orbital floor from the outer side picked up the muscle at its 
origin. The muscle was grasped by a Prince’s forceps, cut from its origin close to 
the periosteum and a single catgut stitch inserted. The muscle was now re-attached 
to the periosteum by means of the catgut suture, along the line of its axis, about 
+ inch posterior to its original attachment. Flat retractors were used to displace the 
orbital contents. 

Result of operation.—When the patient was re-examined after an interval of ten 
weeks there was no sign of the upward flick of the right eye on looking to the left 
and the hyperphoria is now about 10D. I contemplate advancing the left superior 
rectus, although I doubt whether this will neutralize the whole of the residual 
hyperphoria. 


SmitH, E. TEMPLE. (1933.) Med. Journ. Austra. (ii), 807. 


1 The use of the word ‘‘ tenotomy’’ to describe division of a muscle origin is a barbarism, but the 
term has acquired a certain technical significance and its use is perhaps permissible. 
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The Electrolytic Method of Treating Detachment of the Retina 
By J. Cote MarsHat., F.R.C.S. 


THOUGH this is yet another method of treating detachment of the retina, I feel 
it cannot be ignored and I hope members will try it and report their results. 

Though one has read from time to time of its application, it was not till Vogt 
published his paper, © Kathode electrolysis ; a new method for the cure of retinal 
detachment,” in May, 1934, and also short articles in the British Journal of 
Ophthalmology, the American Archives, and Annales d’oculistique, that much notice 
was taken of its use. 

A point which made Vogt interested in this method, was that if he used the 
needle attached to the kathode, he obtained bubbles, not only at the point of the 
needle, but practically all along the needle, whereas if he used a diathermy needle, 
the bubbles were only at the base of the needle and not at the point. This has 
been made use of in the method I am going to describe now. 

The uni-polar or katholysis method of Vogt.—Vogt used a very thin, long steel 
needle, attached to the negative pole of an apparatus, the same as is used for 
electrolysis of the lashes. 

After the sclera has been prepared in the usual way and the position of the tear 
marked out, the anode (which can be in ‘the shape of the Larsson ball) is placed on 
the surface of the eyeball a few millimetres from where the punctures are made. 
The current is turned on and the long needle pushed through the sclera deep enough 
to reach the retina. This can be done, according to Vogt, many times without 
serious loss of vitreous. The current he first used was 4 to 1 ma. but I think he 
used a higher amperage, 2 ma., in his later operations. The needle was kept in for 
less than a second. Vogt aimed at surrounding the tear with punctures and also 
puncturing the actual area of the tear itself. 


He claims the following advantages :— 


(1) Katholysis does least damage compared with the great heat of cauterization 
by the ignipuncture of the thermocautery method. Caustic potash destroys the 
tissues in an uncontrollable way. Diathermy, with its current of 50-100 milliamperes, 
causes burns. He also claims that the diathermy needle pierces the retina in a 
dangerous way, whereas the electrolytic needle which has all its strength of current 
at the tip, and not at the base, as in the diathermy needle, does not harm the retina 
and produce artificial holes. Also, the current used is very small, i.e. 0-5 to 2 ma. 

(2) Other methods produced scar membranes, secondary holes, opacities of the 
lens and optic neuritis: these had not occurred with his new operation. 

(3) Very small amounts of vitreous were lost compared with other operations. 

(4) The needle can be passed into the eye many times without danger, provided 
the low amperage was used and the application lasts less than a second. 

(5) Vogt also produced this method for localization, as he got fine bubbles like 
frog’s spawn at the point of the kathode and used this to localize the tear before 
the multiple punctures were made. He found that this method of localization was 
very useful in large bulbous detachments and where the retina had become very 
opaque. 

(6) The method, he claims, is very simple and harmless ; it is finished in a short 
time, provided the eye has been prepared the day before and the cornea is kept clear 
during the operation. Vogt used no corneal anesthetic but depended on the deep 
injections. 

Nov.—OPHTH.2 # 
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(7) The results, he claimed, were very successful in detachments in old people, 
in old detachments, and where there were very large tears. 

At the end of the paper he again says how important it is to place the ball on 
the eyeball before introducing the kathode needle. otherwise artificial holes will be 
produced in the retina. 

One point which strikes me in connexion with Vogt’s work is that he aims at 
closing the tear. Iam sure that in all cases of detachment of the retina, you must 
find the tear and close it carefully. This is one reason why I admire the paper 
which I have just discussed. 

The bi-polar, method of surface coagulation of Szily and Machemer.—In the 
early part of 1935, an excellent paper was published by Professor von Szily and 
Machemer of Miinster, Westphalia. They use a method of bi-polar electrolization, 
and up to the present have had very good results, claiming 11 out of 18 cases cured. 

Most of these cases are treated by the surface coagulation method. The 
important point is that the current is absolutely localized during the operation, the 
needles being about 1 mm. apart. This allows the operation to be carried out with 
great safety, and even though the spots of coagulation may be very strong, Szily 
has found that no harm arises. This is a very important point in comparing the 
method with that of Larsson or Safar, where one cannot be so sure that the current is 
localized. Szily and Machemer have special handles with the two needles or points 
about 1 to 14 mm. apart (fig. 1). After the surface of the sclera has been prepared in 
the usual way, the two points are placed on the sclera (which is moist), slightly 
piercing it, the current is then turned on and held for a certain time, according to what 
effect is wanted. The current is varied in its intensity. In their experiments these 
authors found that somewhat to their surprise even a strong current did not seem 
to do any damage, and they came to the conclusion that the changes produced were 
to a certain extent chemical in action and helped the healing after the operation. 
In some cases they performed a perforating operation, using one of the poles for 
perforating the sclera, the other pole being on the surface of the globe (fig. 2). At 
present they seem to prefer the surface coagulation, letting out the sub-retinal fluid 
by ignipuncture. 

If they used a steel needle at the anode, they obtained a white scar in the retina. 
If a platinum needle were used, they obtained fine bubbles (fig. 3, p. 8). On the other 
hand, if the kathode was used, bubbles were formed more copiously. They took 
tthe view that this might bea hindrance in the healing of the detachment since they 
* regarded the bubble formation at the kathode as being entirely different from the 
changes produced by the bi-polar reaction, when the electrodes were applied to the 
sclera. The current strength and length of application were different from those 
used by Vogt and were carefully worked out in their paper. 

They look upon their admirable paper as a preliminary report, and they propose to 
continue with their experiments and, especially, to work them out from a point of 
using this method for localization. 

At the end of the paper they show how J. von Imre used the method of electro- 
lysis for closing a tear in 1932. He mentioned how “hydroxyl ions are freed and 
in a few minutes, by corresponding dosing, the same alkali effect is obtained as in 
the very tedious Lindner-Guist operation.” 

Professor Szily mentions how he first performed his perforating electrolysis 
operation in January 1933, and the first surface electrolysis in August 1933. 

Comparison of the two methods.—In comparing the two methods, it must be 
realized how very greatly they differ. 

The katholysis method used by Vogt simply depends on the kathode being used 
as the important element and it aims at very fine scarring actually in the retina. 
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Fic. 1.—A metal case containing : (a) Two handles, fitted with removable platinum 
electrodes, for bi-polar surface electrolysis and perforating electrolysis ; (b) a case of six 
platinum iridium needles ; (ec) pinchers for placing needles into the needle electrode; 
(d) a small electric cautery ; (e) measuring instrument ; (f) key for adjusting position of 
electrodes ; (y) a small box of litmus paper for testing the poles. 





an 


Fic. 2—The two handles shown in detail, and diagrams (2) showing the position of the 
electrodes in surface and perforating electrolyses. 


Nov.—OPHTH.3 ¥ 
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This method involves multiple punctures, often to a depth of 4 mm., and sometimes 
to a depth of 10 mm. Naturally, long, fine needles have to be used and one must 
be very careful that the needles do not break off; when the perforations or retinal 
holes are far back, it must make the technique very difficult. 

In the method of Szily and Machemer, they depend principally on the surface 
coagulation method which aims at getting areas of coagulation in the choroid and 





(a) . (b) 


Fic. 8.—(a) Shows the fine bubbles seen in the vitreous, and the white areas in the 
choroid when the needle used is an iridium-platinum needle attached to the anode. 

(b) The copious bubble formation seen when a steel needle is used at the kathode 
(katholysis). 





(a) (b) 


Fic. 4.—(a) Whitish appearance of the area of coagulation in the fundus, soon after the 
surface electrolysis ; below is seen the first change in the whitish area. 


(b) The pigmented areas seen after fourteen days. 


pigmentation arising secondarily in the retina (fig. 4). They use as their perforating 
needle, the anode, when they wish to let the fluid out, as in big bulbous detachments. 
The kathode is then placed on the sclera. This, again, is quite different from 
Vogt’s method and is more closely allied to the micropuncture method of Weve 
and Safar. Szily only employs a longer needle when he uses the anode for localiza- 
tion. He generally uses a short needle for his puncturing operations, and if there 
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is a large amount of fluid, he lets it out by perforation with a small electric cautery, 
which he attaches to a suitable battery or accumulator. 

Comparing the electrolytic method with other methods for the treatment of 
detachment of the retina, one of the great advantages is that the operation can be 





Fic. 5.—Showing detachment with small tear, before the 
operation of electrolysis by surface coagulation. 





Fic. 6.—Same fundus as fig. 5, ten months after operation : 
the fine pigmentation is seen very plainly in this case. 


carried out absolutely apart from any special electric current. Also, the complicated 
diathermy machine is done away with. From Szily’s paper it seems that even 
though a strong current is used no harm arises, whereas this is not always the case 
with diathermy methods. 
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With Safar’s micropuncture method there seems to be much greater freedom 
in getting at the different parts of the globe and much more chance of actually 
sealing down the edges of the tear, though Szily claims that this can be done by 
using the perforating needle which is attached to the anode, the kathode being placed 
in close proximity to where the perforations are being made. 





Fic. 7.—Visual fields in the same case as figs. 5and6. The chart showing the enlarged 
field was taken ten months after the operation. 


The apparatus for this operation is made by Fischer of Freiberg, in Bresgau, who 
supplies detailed instructions for its working. 


This paper is based principally on the following articles :— 


(1) Voer, Alfred: “ Erfolge der Kathodenelektrolyse (‘ Katholyse”), einer 
neuen Methode zur Heilung der Netzhautablosung.”” Graefe's Archiv. fiir Ophthal., 
Sonderabdruck aus 133 Band. 1. Heft. 

(2) Szity, Prof. A. V., and MACHEMER, Dr. H.: “ Experimentelle Unter- 
suchungen iiber die zweipolige ‘ Oberflachenelektrolyse’ als Methode sur Behand- 
lung der Netzhautablésung.” Klin. Monatsblat. fiir Augenheilk., 1934. 


(3) SziLy, Prof. A. V. and MACHEMER, Dr. H.: “ Zur Behandlung der Netzhauta- 
blésung mittels Elektrolyse.”’ Alin. Monatsblat. fiir Augenheilk., 1934. 


The plates from which the illustrations are copied were kindly sent to me 
by Professor Szily. 
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Binocular Vision in Everyday Life: With a Description of the 
Binocular Gauge 


By Wing-Commander P. C. Livinaston, F.R.C.S. Ed., 
D.O.M.S., R.A.F. 


DURING an investigation into the causes of eye-strain in workers at the 
Government Weights and Measures Department, Tottenham, it was found that all 
those engaged in burette comparisons had heterophoria, some to such a degree as to 
affect severely their speed of work and their efficiency. Again, while investigating 
at the Kodak Factory at Wealdstone, it was noted that ocular fatigue among those 
employed in the manufacture of key-winders and in the inspection of cinema films, 
was a very frequent trouble. The workers in these sections have to subject their 
binocular powers to a constant strain of two to three angles of convergence with 
much added concentration. Latent squint was present in many instances and 
caused frequent discomfort. 

In my Service, I find that by far the largest proportion of casés come to me from 
the Electrical and Wireless School and from the Apprentice Clerks department. 
Refractive errors account for a number of these, but a breakdown of convergence is 
the actual cause in many instances. Nor do the ocular imbalances reveal themselves 
entirely in industrial work. One of the most common causes of convergence 
weakness is headinjury. After concussion, however slight, it is the practice in the 
Royal Air Force for the Consultant in Ophthalmology to examine the case with 
special regard to disturbance of the binocular vision. Apart from gross lesions 
which are not intended to find a place in this paper, something like 70% of the 
cases examined give a weak response to the convergence and the cover tests. There 
is no doubt that delayed return to normal of the binocular function is responsible for 
much of the suffering in post concussional cases. 1 meet this state of affairs 
frequently among flying personnel. 

In order to obtain an accurate measurement of the muscle state in near vision, I 
have designed an apparatus which I call the Binocular Gauge (fig. 1, p. 12). It consists 
of a wooden rule 36 cm. long, with a slot cut down the centre 21 cm. long, and with 
one end shaped to fit the face, and to rest against the infra-orbital margins. It 
is marked in centimetres and half-centimetres, measured from the anterior corneal 
surface. With it are three attachmerits:—(1) A shield near the face to occlude each 
eye separately, and to be used in the estimation of monocular accommodation. 
This shield, detached from the instrument, can also be used to cover the eye in 
the cover test. 

(2) A vertical rod, painted in equal thirds in white and black, the black section 
being central. The object of this painting is to offer a black surface to the subject 
when doing the convergence test (objective convergence), and to direct his eyes along 
the horizontal plane. The white upper end is useful when using the rod for the 
cover test, in conjunction with the shield already mentioned. The rod slides in the 
central groove in the rule, and has a lateral pointer which indicates on the scale the 
distance in centimetres when the convergence point has broken down. 

(3) A small box-shaped attachment consisting of a front surface in which a-eross 
is cut, and a back space into which an ivorine square is fitted with a black vertical 
line cut into its substance. This can be adjusted to a central position as indicated 
on a small scale on the top. This apparatus measures what I call “ subjective 
convergence.” On the ivorine square, on either side of the vertical line three 
similar letters are printed and are used in measuring accommodation. 
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How to use the apparatus.—(Fig. 2) Place the face-piece gently against the infra- 
orbital margins. Swing the shield out of the way, draw the subjective convergence 
apparatus to the far end of the rule and cover it with the left hand by placing two 
fingers under, and two fingers over the rule, palmar surface towards your body while 
at the same time gripping the rule between the fingers to support it. Now draw 
the convergence rod to the far end of its groove away from the patient, and ask 
him to watch the black portion with both eyes as long as he can. Then move 
the rod towards him at a steady pace carefully observing the movements of his 
eyes. One or other eye will be seen to hesitate and then diverge. In certain 
cases both may be seen to do this at the same instant. Record the point on the 
scale. The average reading in normals wili be from 6 to 10 cm. Outside 10 cm. 
the convergence power must be considered reduced, and outside 15 cm. definitely 
defective. 

Now remove the convergence rod and free the subjective convergence apparatus. 
Start it at about 25 or 30 em. from the subject’s face. First ask him whether the 
black line is in the centre of the vertical limb of the cross. Adjust if necessary ; 
then ask him to watch the little black line and to say when it moves to the right of 
the cross, to the left, or becomes double. Slide the instrument towards him steadily 
and at a moderate pace. If it is moved too rapidly the point of change will be 
missed, and if it is moved too slowly the reading will be in excess of the patient's 
natural binocular poise from undue strain. If, when a change has occurred, he 
states that the line has gone into the right limb of the cross it indicates that the 
right eye is his master eye and that the left eye has diverged. Other interpretations 
follow this example; if the line is seen double, for example, there is no definite 
“ master-eye. * 

Accommodation, either binocular or monocular, is estimated by means of the 
printed word on the ivorine square. The subjective convergence will be found almost 
invariably greater than the purely objective which is a far cruder estimation. Wide 
variations exist between these two readings by anything from 2 to 20cm. In the 
case of subjective convergence, readings up to 15 cm. may be considered as within 
normal limits. Beyond this the strength of the binocular sense must be considered 
reduced. The responses to this test cannot be entirely those of convergence. Other 
elements, partly psychological and partly stereoscopic, are involved. 

The gauge is now used as part of the routine ophthalmic examination of flying 
personnel, for in a short space of time it is possible to estimate: (1) The convergence 
power in two ways; (2) discover the master eye; (3) examine the accommodation ; 
and (4) carry out the cover test. 

The gauge has also its place in refraction work, particularly in connexion with 
presbyopia. With the presbyopic correction before the patient’s eyes I register first 
the accommodation or near-point, and then carry out the convergence tests. The 
figures for the latter should be at least 10 cm. less than that of the accommodation 
(say accommodation 28 cm., subjective convergence 15 cm.). This saves one from 
the possible error of placing the accommodation near-point and the convergence 
near-point on top of each other, with subsequent ocular fatigue and possibly more 
extensive damage. This practice | extend as well to cases in children, as it is not 
uncommon to find a very definite weakness in a school-child studying as children 
have to study at the present day. 

I think this gauge usefully fills a gap between the Bishop-Harman diaphragm 
test on the one hand, and the Maddox wing test on the other. 


Discussion.—The PRESIDENT asked whether Wing-Commander Livingston arrived at the 
factors which he regarded as normal, by the method of trial and error, or whether they were 
arrived at by mathematical formule, rather than by experience. 
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Wing-Commander LIVINGSTON (in reply) said that what were called the borderline cases 
in the Air Force, were investigated during the later stages of the War by Group Captain 
Clements, who found, during the great rush when there were 20,000 pilots on the active list, 
that pilots who responded to the Bishop-Harman test, the cover test, and the red-green test 
(which Clements used in preference to the Maddox rod) abnormally, tended on the whole 
to experience difficulty with their landings. This trouble was often due to a pre-existing 
heterophoria. Group Captain Clements instituted an ocular muscle-training school in Croydon, 
and there the ocular imbalances were treated. He found that the convergence near-point 
done with the ordinary pencil—of 4 in. to 5 in., a cover test, in which the eye remained 
out and came in with a very feeble stimulus after the cover was removed, and a red-green 
deviation exo- or eso-phoria (of 4 in. to 6 in. at 20 ft.) was the base line on which to judge 
good or bad pilots. Therefore the method and assessment were primarily empirical. In 
the light of modern aviation he (the speaker) had tried these things. Aircraft were nowadays 
flown much faster, i.e. up to 250 miles an hour, compared with the former speed of 
80 to 100 miles an hour. MHerlce there was demanded a quicker visual response and 
reaction. But it must be remembered that flying instruction was also far more advanced. 
There was need for a thorough reinvestigation of the whole subject. His idea was to give 
some relaxation to this strong empirical ruling, which came into use in 1917. He did not think 
it was necessary to have such an amazingly good muscle balance in order to fly aeroplanes. 
Erratic pilots were visually trained, and most of them resumed their solo flying without 
much trouble. During the War period there was no doubt that many pilots who 
experienced landing difficulties flew successfully after a course of oculo-muscle training, and 
thus helped to maintain the necessary strength of the Service. 
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The Development of Orthopedic Surgery 
PRESIDENT’S ADDRESS 
By C. Max Page, D.§.0O., M.S. 


THE term “ orthopedic surgeon ” is now so well established in this country that 
the title is not likely to be displaced, although the later development of our speciality 
has marred its aptness. The Oxford English dictionary dates the first appearance of 
the term “ orthopedic’ at 1840, but it was, I think, introduced by Nicholas Andry, 
a Paris physician, who published in 1741 a book entitled Orthopedia. The headings 
of some of the chapters of this book, such as “ In what posture young girls ought to 
sew, read, &c,” “The means of preventing the bellies of children from projecting 
too far forward, and how to keep their backs straight,” indicate the main theme of 
the work. 

The limited application of the term which may be translated “ the correction of 
deformities in children’’ was certainly lost when early in the nineteenth century 
the orthopedic surgeon commenced to treat the adult, and the field of the speciality 
has widened ever since. Indeed, since the Great War orthopedics kas so expanded 
that it may now properly be considered as that section of general surgery which 
deals with any disorder of the locomotor apparatus. 

Therefore in tracing the development of the subject one must consider a large 
part of the history of general surgery. The minor specialities of bone-setting, 
medical gymnastics, and various forms of physiotherapy have also influenced its 
growth and finally become more or less incorporated into the main body as it has 
taken form to-day. 

The treatment of injuries must have been the subject of such specialized 
treatment as existed in the earliest time, but it is not till the Greek era that we 
have detailed evidence on the subject. In the Hippocratic canon we find a 
surprising knowledge of the treatment of fractures and dislocations, and of deformities 
such as scoliosis and club foot. In these writings caries of the spine is described, 
and its association with disease of the lung is recorded. Moreover this authority 
shows a clear conception of the measures adapted to the restoration of function of 
the limbs after injury, and details the positioning of joints so that the maximum of 
use may be obtained in the event of their becoming stiff. 

The authoritative writers on surgery of the Roman period, Celsus (born 27 B.C.) 
and Galen (born A.D. 131) show less interest in these subjects, and record no advance 
in the treatment of fractures and deformities. But it may be remembered that the 
former described in detail methods of hwmostasis, and recommended the use of the 
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ligature for the control of arterial bleeding ; and that Galen served his surgical 
apprenticeship as medical officer in charge of the gladiatorial school at Pergamum. 
During that phase of his scientific career he introduced the use of an absorbent 
wound dressing soaked in wine. He records that when so treated wounds did not 
become inflamed, and that no gladiator died under this treatment during his four 
years of office. 

During the later period of the Empire the practising surgeons were mostly 
illiterate and of poor social standing. This is certainly true of the members of the 
legionary medical service. These men had however an extensive experience of 
injuries, and in view of the instruments then in use, surgical technique must have 
reached a high standard of éfficiency. To judge by the fine bronze specimen in 
the Hunterian Museum, the introduction of the all-metal artificial limb should 
he attributed to the surgeons of this school. 

The following era of Arabian medicine is mainly distinguished by the subtlety of 
its physicians. The surgery of injuries and deformities owes little to the period. 

In Europe the dark cloud of ignorance and bigotry which enshrouded most 
intellectual activity for several hundred years after the dissolution of the Roman 
Empire in the West involved also medicine and surgery. 

In the Middle Ages a few men of the Italian and French schools, such as 
William Salicet (d. 1280), Lanfranchi (circ. 1300) and Henri de Mondeville (d. c. 
1320), have left written records which show that originality and surgical enterprise 
were not dead, but till the recovery and diffusion of the early Greek and Roman 
texts at the Renaissance there was no vigorous life in medicine. 

The practice of surgery in the fourteenth century shows definite signs of 
reawakening and of a thrust to free itself from the jealous and reactionary control 
of the physicians and schoolmen. This activity may be reasonably attributed to 
the realistic experience of war surgery, which was the lot of most surgeons of 
that period. 

In 13863 Guy de Chauliac of Montpellier published his “Grande Chirurgie.” 
This work became the classical treatise on the subject up to the time of Paré. 
In it the author describes the treatment of fractures of the femur by traction 
produced by a lead weight acting over a pulley; the limb was kept in position 
by straw bolsters applied on either side. 

The extended use of firearms in the fifteenth and sixteenth centuries introduced 
a new complication in wound treatment. The interpretation of the reaction of 
wounds of this character led to a serious setback in surgical practice. John of Vigo 
who first wrote on the subject in 1514, and most surgeons of that century, took the 
view that all gunshot wounds were poisoned. Primary treatment with the cautery 
and boiling oil consequently became a routine. Anyone who has had experience of 
anaerobic infections caused by low velocity missiles can understand how this view 
might arise, especially in a community in which the personal standard of hygiene 
was low. Its complete deposition was unlikely to occur till the true causes of 
wound infections was revealed. 

The next period in the development of all branches of medicine comes at the 
end of the Renaissance. In 1543 Vesalius published his “ Anatomy” ; it was the first 
publication since the time of Galen to be based on actual dissection of the human 
body. This work, and the subsequent additions to the subject by Fabricius, put 
surgery on a higher plane and paved the way for a general advance in the craft 
in civilized Europe. 

The outstanding figure of this professional renaissance is undoubtedly Ambrose 
Paré (b. 1517). He was a man of humble extraction and he started his career with 
no great education. By his own merit he rose from the post of an army doctor to 
become chief surgeon to four successive French kings. Despite his active life 
at Court and in the Field he wrote extensively on surgery and midwifery. His 
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writings are all in the vernacular; thereby he incurred great enmity among the 
established physicians, but he did a great service to the practical—but mostly 
unlettered—surgeons of his own epoch by making his knowledge available to them. 

Paré’s simplification of wound treatment, which at the time was revolutionary, 
is now well known, as is his rediscovery of the use of the ligature in major 
amputations, though it was several centuries before these advances became part of 
accepted surgical practice. His attitude towards authority is indicated by this 
extract from his writings, Il ne faut s’endormir sur le labeur des anciens comme 
s'ils avaient tout su ou tout dit.” His aphorism “Je le pansais, Dieu le guérit’’ 
exemplifies an attitude of mind in relation to his work superior to that of the 
medical man of much later times. 

His contributions to surgery of injuries and deformities was intelligent and 
extensive. I show illustrations of the methods of reducing dislocations from the 
twelfth book of his Surgery (fig. 1). In the seventeenth volume there are figured 
orthopedic appliances of considerable ingenuity. Here is a spinal jacket used to 
correct scoliosis, and here are a series of artificial limbs, some so complicated in 
their mechanism that one wonders if they were ever put to practical use (fig. 2). 
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Fic. 1.—The method for reducing an anterior dislocation of the hip-joint, from Paré’s Surgery. 


In England, Thomas Gale was a contemporary of Paré and wrote a treatise on 
surgery of some interest. The general standard of practice in this country was 
undoubtedly low at this time. Gale, for example, records a visit to the practice of 
the Royal Hospitals of St. Bartholomew and St. Thomas in 1562, and subsequently 
makes comment “that it was saide that carpenters, women, weavers, coblers and 
tinkers did cure more people than the chirurgians.”’ 

In Germany, Wurtz published in 1563, his “ Practica der Wundarznei.” In this 
work he advised against the practice of cauterizing wounds. Among his case 
histories is an interesting observation on suppuration about the knee-joint,: as 
follows: “Do‘not allow the knee to remain quiet, but stretch the surrounding 
parts and manipulate them as much as you can in order that the joint may not 
become permanently rigid ; for if you wait till healing is completed before you resort 
to these measures you will often find that it is already too late.” Another piece of 
advice he gives is: “In practical surgery much more importance attaches to the 
manner in which one carries out one’s manipulations and to the amount of 
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experience which one may have acquired, than to the length of time one devotes to 
windy consultations.” 

In the seventeenth century modern scientific medicine may be said to have been 
founded by the work of Vesalius, Harvey, and Morgagni. The surgery of the period 
made no outstanding technical advances till the latter part of the eighteenth 
century when medicine as a whole shared the extension of general scientific 
knowledge. The widening of the field of speculation and an increase in detailed 
knowledge and accuracy of observation led to the foundation of specialization in 
several branches of medicine. 

In 1741, Nicolas Andry, Professor of Medicine and Dean of the Faculty in 
Paris, published his Orthopedia, of which I have already given some account. In 


























Fic. 2.—Artificial leg with moveable ankle- and knee-joint, as illustrated in Paré’s Surgery. 


the sphere of surgical pathology, at a slightly later date, the work of John Hunter 
in relation to bone growth and bone repair introduces us to the controversy on the 
relative osteogenetic function of periosteum and bone, a controversy which lasted 
into the nineteenth century. The problem, though perhaps settled to their own 
satisfaction by Ollier and MacEwen in the nineteenth century, has had to await the 
practical work of the modern surgeon for its full solution. 

Of general surgeons who contributed valuable work to our speciality about this 
stage I would recall the names of Percival Pott, Dupuytren, and Syme, each still 
associated with recognized pathological states. or technical procedures. It was 
however, Jacques Delpech (1777-1832), Professor of Surgery at Montpellier who, 
in Sir Arthur Keith’s opinion, became the first true orthopedic specialist. Besides 
several books on general surgery he wrote ‘ L’Orthomorphie,” the first work confined 
to a consideration of bone and joint deformities (fig. 3). To Delpech is attributed 
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the introduction of subeutaneous tenotomy. I show some interesting figures from 
his Atlas which indicate the advanced level of his ideas in orthopedic treatment 
(figs. 4 and 5). 

The early nineteenth century witnessed no substantial progress, the speciality 
being mainly in the hands of men whose operations were limited to tenotomies and 
osteotomy. The next stimulus came to us, as to surgery as a whole, with the 
introduction of general anesthesia, to be followed shortly afterwards by the work 
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Fic. 3.—Frontispiece of Delpech’s Atlas, 1828 


of Pasteur and Lister. With these great gifts constructive orthopedic surgery 
became possible, though it should be noted that it was not till Sir Arbuthnot Lane 
and others had demonstrated the true meaning of aseptic technique that the full 
harvest could be reaped. 

This sketch would be incomplete without a reminder of the important work and 
influence in the latter half of the nineteenth century of Little and Hugh Owen 
Thomas in this country, and of Sayre in America. 
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The discovery of Réntgen and the rapid technical improvements of radiology 
have been almost equally important in advancing the understanding and treatment 
of bone injury and bone disorders. Thus, fully armed, we were able to reap full 
advantage from the extensive experience of injuries afforded by the Great War. 
Indeed the debt of surgery to military experience attains its peak at this stage. 
Guided by such men as Sir Robert Jones, Brackett, and Putti, the level of 
orthopedic surgery was raised to a plane that could only have been attained by a 
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Fic. 4.—Methods for the forcible correction of spinal deformities, 
reproduced from Delpech’s Atlas (1828). 


much longer peace-time effort. It transposed a minor speciality into one of the 
major branches of surgery. Expansion of detailed knowledge and elaboration of 
technique demanded and justified the full establishment of specialization. 

Looking to the future we can, I think, so far as the purely surgical side is 
concerned, only see advances in technical detail and a true estimate of the value of 
operative procedures begotten of larger observation, but other problems which come 
within our sphere of action await solution. The cause and control of the disorders 
of the growing bone and its reaction to injury at once spring to the mind. I need 
not remind you that we still grope for primary causes and effective methods of 
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control—despite all our elaborations in the sphere of treatment—of those minor 
and major surgical curses of civilized man, fibrositis and the like, and chronic 
rheumatism. 

If our advance is to be carried forward on a wide front we must endeavour to 
get all the help we can from every branch of medicine. Let us recruit from the 
general surgeons, and keep in close touch with physician, pathologist, and biochemist. 
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Fic, 5.—Diagrams of orthopmdic appliances from Delpech, 1828. 


Adapting the metaphor originated by Guy de Chauliac, let us admit that orthopaedics 
is but a child perched on the shoulders of the giant medicine. So placed we see 
much and have achieved great things in our generation. Let us not forget, however, 
our debt to the past and keep a humble if enterprising spirit. 
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Intrapelvic Arthrodesis of a Tuberculous Hip-joint by a Fibular Graft. 
—Eric 1. Luoyp, F.R.C.S. 


The patient, a boy aged 6, was admitted to the Hospital for Sick Children, 
Great Ormond Street, May 1933, with a history of swelling and pain in the left 
knee for three months. 

Condition on examination.—(1) Limitation of movements of left hip in all 
directions. (2) X-ray examination shows destruction of central part of acetabulum 
(fig. 1). (3) Mantoux test (1 : 1,000) positive. 

Treatment.—For the next eighteen months the hip was treated by extension on a 
Pugh-Carshalton frame, during which time the general condition of the child did not 
improve, and the local condition of the hip progressed until an iliac abscess could 
be felt. 

In December 1934, the abscess was evacuated, through an iliac incision and the 
wound closed. 














Fic. 1.—Showing destruction of acetabulum and general rarefaction of left hip, 
after eighteen months conservative treatment. 


Sate (January 11, 1935).—Intrapelvic arthrodesis of hip-joint by a fibular 
graft. 

(1) Three and a quarter inches of fibula were resected subperiosteally. 

(2) An incision parallel to the iliac crest exposed the iliacus muscle extra- 
peritoneally. The muscle was then separated from the ilium as far forward as the 
anterior inferior iliac spine. 

(3) The incision was continued downwards to expose the anterior crural nerve. 

(4) A 2 mm. Kirschner’s wire was driven through the ilium and through the top 
of the great trochanter (fig. 2). Its position was confirmed radiographically. 

(5) A canalized drill was passed over the wire and the ilium and trochanter were 
drilled to admit the graft (fig. 3). 
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(6) The fibular graft was then tapped into position and the wound closed. 
No incision was made over the great trochanter and the iliac incision healed by 
first intention. 








Fic. 2.—Operation. Stage 1: Patient lying in a half plaster cast. Two 2 mm. Kirschner wires 


inserted through ilium from within outwards. One has missed the great trochanter and was withdrawn, 
the other is correctly placed. 











Fic. 8.—Operation. Stage 2: A canalized drill has followed the Kirschner wire from within 
outwards and three and a quarter inches of fibula has bridged the gap between ilium and great 
trochanter. 


The patient was operated upon in a half cast of plaster of Paris to immobilize 
the left hip. 

After-history.—The boy has been at rest in plaster of Paris for nine months 
since operation, and it is now proposed to let him walk in a pexuloid hip splint. 

Nov.—OrtH. 3 * 
















72 Proceedings of the Royal Society of Medicine 10 


His general and local condition have notably improved since operation (fig. 4). 
X-ray examination now appears to show bony ankylosis across the joint line 
but there is some doubt clinically whether consolidation is yet absolutely firm. 

















FiG, 4.—Condition eight months later. Graft firmly attached. Evidence of ankylosis 
across joint space. Increased bone density and arrest of active process. 


This patient was originally under the care of my colleague T. Twistington 
Higgins who has kindly collaborated with me throughout. 


A. T. Fripp, F.R.C.S.: Chronic Infective Arthritis of the Hip. 

EK, A. Linpsay, F.R.C.S.: Three Cases of Congenital Deformities. 

V. H. Etuis, F.R.C.S.: A Case of Congenital Gedema of the Foot, and 
a Case of Coxa Valga associated with Myopathy. 
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The Comparative Study of Clinically Allied Viruses: 
Some Unsolved Problems of Edward Jenner 


PRESIDENT’S ADDRESS 
By J. C. G. Leprnenam, C.M.G., M.B., F.R.S. 


For the last hundred and fifty years no virus infections have been more 
assiduously studied than those of the pock diseases of man and animals, and at no 
time more persistently and fruitfully than during the past decade. It would be a 
mistake, however, to suppose that it is only the present-day worker who finds him- 
self confronted with apparently intractable problems in this sphere. These same 
problems will be found to have been very thoroughly appreciated by the older workers 
of a century and more ago, though their objectives in attempting their solution were 
very different. To them, for example, it was of vital importance to secure, by hook 
or by crook, a protective lymph when normal supplies failed or were unobtainable, 
and hence their urge to hunt for cowpox or for what was usually far more likely to 
come to the light of day, viz., lesions on the hands and arms of milkers which called 
for treatment and incidentally could be pressed into service as new sources of 
protective lymph. The difficulties these early workers met with still have a lesson 
for us when we are occupied more with fundamental studies on viruses and perhaps 
less with practical considerations such as vaccination against smallpox. Jenner 
made protection against smallpox possible and though since his time great theoretical 
advances have been made, and we can now with fair certainty speak of and 
manipulate the actual virus agent, the only advance which we can register in 
Jenner’s sphere, and if is an advance as yet only tentatively exploited, is the 
rendering of Jenner’s prophylactic more wsthetic and acceptable by administration 
of the virus of vaccinia in its purest form freed entirely from associated organisms. 
In other respects Jenner's discovery, like that of Pasteur in another sphere, remains 
to-day practically unmodified. 

Where in the historical development of this subject, which I shall not even 
attempt to sketch, do we begin to find matter of the highest scientific interest to us 
to-day ? Undoubtedly, I think, with the practice of variolation, whose origin is lost 
in antiquity, but certainly goes back a thousand years or more before the Christian 
era. It was a discovery of the eastern civilizations of India, China, Abyssinia, &c., 
lands long and continuously ravaged with smallpox before the western peoples knew 
it and in all probability the discovery, like that of Jenner’s in another connexion, 
was the culmination of frequently and independently observed phenomena suggesting 
that smallpox was not likely to be contracted twice and that infection entering the 
body through skin traumata ran a more benign course than usual. Several features 
of the variolation ritual as practised and supervised by the medicine men and priests 
in various eastern countries, interest us from the standpoint of modern experimental 
work on viruses. In India, before variolation, the subject to be inoculated had to 
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undergo a strict dietetic régime and after the operation, which was performed upon 
the upper arm by placing wool dipped in smallpox secretion on a scratched surface, 
the patient had to live in the open, away from people, and on a light diet. The object 
of this preparatory dietetic routine and its continuance after the operation was 
presumably to reduce the intensity of the smallpox reaction. I may say that recent 
experimental data are available indicating a modification of virus action and of 
susceptibility to virus, by deliberate restriction of diet or other nutritional distur- 
bance. In China, we are told, the inoculum consisted of smallpox crusts mixed with 
musk and rolled into a pledget of wool which was inserted into the nose, while in 
Siam the dried infective material was simply insufflated. The material used may 
have been preserved for many months in the dry state so that in all probability its 
infective power had suffered some attenuation through mere conservation. The 
addition of the musk containing an essential oil, acted probably in the same way as 
the modern bacteriostatics and the introduction of the infective material by way 
of the respiratory tract would suggest a knowledge of the natural site of 
entrance of the smallpox virus—-a subject still claiming the attention of the 
experimental pathologist—though whether this route of introduction led, as might 
have been expected, to more severe infections, we have, I believe, no definite 
informaticn. 

Smallpox came to Europe probably round about the sixteenth century, and 
though it is quite likely, as Crookshank states, that variolation had been independently 
discovered and secretly practised by peasants in Italy, France, Wales and Scotland, 
it was its importation from the east, largely through the efforts of Lady Mary Wortley 
Montagu, that brought the method into prominence. Lady Mary’s infant daughter 
was, we are informed, the first person to be inoculated in England in April 1721. 
This is not the place to comment on the results of variolation so far as the 
inoculated individual was concerned or on the attendant dangers of the procedure to 
the community by the deliberate spreading of an infectious agent of probably reduced 
virulence yet still contagious. There is little doubt, however, that fatal issues in the 
hands of capable inoculators were surprisingly small. The Suttons’ regimen for 
variolation, to which was attributed their great success as inoculators, did not differ 
essentially from that of the eastern rituals in insisting on spare diet, cooling drinks 
and life in the open. It may be said, in fact, that the long-recognized necessity of 
paying careful attention to the state of health of candidates for vaccination in 
modern times is only a reflection of an old-established eastern rule. Was any 
genuine lasting attenuation of the variola virus achieved by the practice of variola- 
tion in human passage? There would appear to be little doubt that in so far as the 
local lesion was concerned it was, in the hands of certain inoculators who carefully 
selected their material from primary vesicles only, capable of approaching closely to 
that resulting from vaccination when the latter procedure came into use and had to 
contend for popularity with established variolation procedures ; secondary pocks 
might in such cases be either very few or absent. Were such human-passaged 
strains of variola available now, it would be of the greatest interest to determine 
how far, if at all, they might differ antigenically from the variola-vaccine derived by 
passage from man to other mammalian species. Can, in fact, the change from 
variola to the attenuated variant known as vaccinia take place without transference 
to another host ? 

Variolation, an effective method of smallpox prevention, yet not without risk to 
the individual and the community, was essentially a product of the deductive logic 
of independently reasoning beings in probably many isolated communities. In this 
country it had a long life and survived, though precariously, into Jennerian times. 
Let us leave it with the remark that for all time it must occupy an outstanding 
place in the development of our knowledge of immunity as a way of forestalling a 
natural disease and robbing it of much of its power for harm. 
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With the advent of Jenner and vaccination we enter an entirely new field of 
endeavour, and one in which, for the first time, observation and experiment go hand 
in hand. May I quote in the laboratory language of to-day the two cardinal 
experiments recorded in the famous Hnquiry of 1798, on which rests Jenney’s claim 
to immortal fame? Jenner was then in his fiftieth year. 


Experiment 1.—May 14, 1796: J. P., male, 8 years, inoculated in the arm in two 
superficial incisions with matter from a sore on a dairymaid’s hand contracted in the course 
of her work as a milker. 

Seventh day: Uneasiness in axilla. Ninth day: Chill, loss of appetite, slight headache, 
restlessness at night. Lesions on the arm very similar to those produced by variolous matter. 

Tenth day: Patient perfectly well. Local lesion disappeared without causing any 
trouble. 

July 1, 1796 - J.P. was inoculated on both arms with matter taken straight from a 
variolous pustule. Nodisease followed. Some months later patient again variolated but no 
take resulted. 


Experiment 2.—March 16, 1798. W.5S., male, 5 years, inoculated with matter taken 
from the nipples of a cow suffering from cowpox. Patient became indisposed on sixth day, 
but quite well after eighth day. Local lesion similar to that of J. P. of Experiment 1. 

March 28: Matter from J. P. transferred by inoculation to W. P., male, 8 years. On 
sixth day axillary pain. On seventh day feverish symptoms appeared like those following 
smallpox inoculation but lasted three days only. Local lesion resembled that following 
inoculation of variola. 

April 5 : Several children and adults inoculated with matter from W.P. Most of them 
fell sick on sixth day and were well on seventh, but, in three of them, secondary symptoms 
arose owing to an erysipelatoid inflammation appearing in the inoculated arms and spreading 
some slight distance from the pustule. It subsided after treatment with mercurial ointment. 

April 12: Matter from the arm of H. FE, one of those inoculated on April 5, transferred 
to J. M., male, 1 year; R.J., male, 11 months; M.P., female, 5 years; and M.J., female, 
6 years. 

Result.—All except one took normally. 

? date : Matter from M. P. transferred to J. B., male, 7 years. Fell sick on eighth day 
with usual slight symptoms and without any inflammation on the arm beyond the common 
efflorescence surrounding the pustule. 

Tests for immunity to smallpox inoculation: Performed on date not mentioned on three 
of above series, viz. W.5., the first of the cowpox series, W. P., the first man to man passage, 
and on J. B., the fourth man to man passage. (W.P. and J. B. inoculated by Henry Jenner.) 

Result.—W.S., no effect whatever. W.P. and J.B., on second day incisions inflamed 
with pale surrounding inflammatory ring. On third day, inflammation still increasing and 
considerable itching of arms. On fourth day inflammation subsiding and hardly perceptible 
on the sixth. No general indisposition followed. 

Simultaneous test of potency of variolous matter used ; This was done on one individual 
who had never had cowpox. The result was the conveyance of smallpox in the usual regular 
manner. 

Remarks (in Jenner's own words): “ These experiments afforded me much satisfaction ; 
they proved that the matter in passing from one human subject to another through five 
gradations lost none of its original properties, J. Barge, being the fifth who received the 
infection successively from William Summers, the boy to whom it was communicated from 
the cow.” 


Some of you may say: But what of Benjamin Jesty? Benjamin Jesty was a 
farmer who is said to have had the cowpox and who deliberately vaccinated his wife 
and two sons with cowpox in 1774. Fifteen years later, in 1789, the two sons were 
variolated along with others who had not had the cowpox. They escaped infection 
while the others went through the usual course. There is nothing in the story to 


’ indicate that the variolation test in 1789 was in the nature of an experiment and it 


was not till 1803 when Jenner's credit was well and deservedly established, that the 
story of Jesty was made public by the Rev. Dr. Bell, acting as Jesty’s mouthpiece. 
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To my mind the story of Benjamin Jesty is not relevant to a discussion, at this late 
date, of these high matters, however much it may at one time have impressed the 
seekers after spurious priorities and the detractors of Jenner’s great achievement. 

Now, what was and what is this cowpox—for it is still abroad in the world—and 
what virtue had it that made it, as countrymen observed and Jenner experimentally 
demonstrated, an apparently effective prophylactic against human smallpox? We 
are here in a region of old, and perhaps still smouldering, controversy, but we can 
now consider the matter calmly, for between our time and Jenner’s lie the rise and 
gigantic development of the bacteriological era, with, of late, more than an inroad 
into the nature of those agents called viruses, of which Jenner was the pioneer 
student. The central truth of Jennerx’s discovery we can appreciate now more 
clearly than Jenner, with all his enthusiasm and confidence, did himself, or his many 
detractors, only too eager to seize on apparent anomalies, discrepancies, and failures 
in his method and practice, that to us are plain. It is a fact that though cowpox 
was, as Jenner says, a traditional malady of the countryside both among cows and 
among milkers, the first clinical account of it in any language appeared in Jenner’s 
famous Enqury, from which I have quoted. It is not a very full account, but in 
some respects it was extraordinarily far-reaching in its scope, in that he claimed to 
descry the very origin of cowpox. Here perhaps he was only following the custom 
of the time which always demanded that some consideration be given to origins, but 
it is fairly clear that the name he gave to the disease in the title-page, viz. the 
variole vaccine, was deliberately chosen to indicate to the world at large that the 
cowpox owed its protective merits to some kind of affinity with smallpox. To 
give it a name that might suggest an entirely different affinity would have only 
confused a world that understood and appreciated the meaning and purpose of 
variolation. 

The Enquiry begins with an admirable preamble obviously designed to warn the 
reader of the dangers that lurk in any too close association of man with animals. 
It has still a lesson for us, as recent discoveries in the virus field only too clearly 
teach. ‘ The deviation of man from the state in which he was originally placed by 
Nature seems to have proved to him a prolific source of diseases. From the love of 
splendour, from the indulgences of luxury, and from his fondness for amusement, he 
has familiarized himself with a great number of animals which may not originally 
have been intended for his associates. The wolf, disarmed of ferocity, is now 
pillowed in the lady’s Jap; the cat, the little tiger of our island whose natural home 
is the forest, is equally domesticated and caressed. The cow, the hog, the sheep 
and the horse are all, for a variety of purposes, brought under his care and dominion.” 
Such an incursion into Natural History was to be expected from the man who had 
been the friend and pupil of John Hunter and whose original observations on the 
habits of the cuckoo are said to have gained him entrance to the Royal Society nine 
years before. 

Jenner passes immediately to refer in brief to a disease of the horse known to 
farriers as ‘ the grease,’ and described by Jenner as ‘ an inflammation and swelling 
of the heel.” Infective matter conveyed on the hands of attendant horsemen to the 
teats of cows—for both horsemen and dairymaids: took part in the milking of cows 
in Gloucestershire—produced in the nipples of cows a vesiculo-pustular eruption 
known as the cowpox. From such cows, which exhibited symptoms of indisposition 
and diminished milk-production, the contagion spread to other cows in the dairy and 
to the milkers themselves, who would frequently suffer from a troublesome consti- 
tutional disease accompanied by sores on the fingers, hands, arms, and other parts, 
which only slowly healed. 


Thus, three clinical entities, the grease in the horse, the cowpox of the cow, and © 


the casual cowpox in man, are by Jenner etiologically connected and strictly in this 
order of passage, for Jenner believed that horsemen only rarely contracted sores on 














ep 


he 
ne 


ng 
he 
ws 
on 
on 


ti- 
ts, 


nd 


on 





5 Section of Comparative Medicine 77 


the hands directly from the horses whose lesions they dressed. “It is curious,” he 
writes, to observe that the virus which, with respect to its effects is undetermined 
and uncertain previously to its passing from the horse through the medium of the 
cow, should then not only become more active, but should invariably and completely 
possess those specific properties which induce in the human constitution symptoms 
similar to those of the variolous fever (he is alluding here to the casual cowpox in 
milkers) and effect in it that peculiar change which for ever renders it unsusceptible 
of the variolous contagion.’’ ‘‘ May it not then be reasonably conjectured that the 
source of the smallpox is morbid matter of a peculiar kind generated by a disease in 
the horse, and that accidental circumstances may have again and again arisen, still 
working new changes upon it until it has acquired the contagious and malignant 
form under which we now commonly see it making its devastations among us?”’” An 
interesting mixture, you will say, of creationist and evolutionist doctrine. 

There is no doubt that the sequence—grease, Cowpox in the cow, and cowpox 
in man—was a perfectly genuine sequence in Jenner's own experience, but loath as 
Jenner was to abandon his idea of the equine origin of the smallpox contagion, he 
found that accumulating evidence interfered with his view that spontaneously 
appearing cowpox was a spurious form and that horsemen could be infected only 
indirectly. The story of the grease, indeed, gave rise to much perplexity in the 
minds of Jenner's followers and detractors. As one disgruntled antivaccinator of 
the year 1800 remarked: “What a hotbed of pestilence has been raised out of a 
crack in a horse’s heel.” 

What do we make of this story now? The first inkling of a solution came from 
some experiments of John Loy, who, in 1801, showed that there was grease and 
grease, one kind that was communicable to man and cow and another that was not. 
The grease that was communicable came from horses in which the local inflammatory 
condition of the heel was only part of a more general exanthem, while the non- 
infective grease might be any sort of banal inflammatory condition in the region 
of the heel. It is unnecessary to pursue the grease story further as it is all quite 
clear to us now, though it is only in recent years that what has been termed the 
grease has been shown quite definitely to be one of the local manifestations of 
horsepox or contagious pustular stomatitis. As a matter of fact Jenner himself 
some years before his death (1823) had been keenly interested in stocks of equine 
lymph raised from sources of horsepox in this country, but more especially in 
France and Italy, where the disease was not uncommon. 

The grease, therefore, is no longer a problem. As horsepox, however, it takes its 
place with cowpox in a common problem still unsolved. Are these diseases sui 
generis, or are they, wherever they may be found, due invariably to unwitting 
variolation or vaccination of the horse or cow by the hand of man? For a century 
this question has been keenly debated and it would seem from a perusal of current 
textbook opinion that unanimity had been reached in postulating for these diseases 
a purely extraneous origin. They would, in fact, wherever found, be man-induced 
and never sui generis and spontaneous. I confess I have never been satisfied with 
the evidence supporting this view. Before the days of vaccination individual 
instances of cowpox prevalence would, in conformity with the conventional view, 
be ascribed to variola or variolation and in post-vaccination days, either to variola 
or vaccination. Now, while fully admitting the difficulties that all inquirers up 
to the present day have experienced in securing reliable circumstantial evidence of 
the local facts and incidents of cowpox prevalence, I find it quite impossible to take 
what local and temporal correlations have been unravelled between cowpox on the 
one hand, and variola or vaccinia in the immediate vicinity on the other, as affording 
really serious evidence in support of the conventional view. In a masterly description 
of cowpox in the Vale of Aylesbury by Robert Ceely in 1840, some of the points he 
makes are of the greatest interest to us in this connexion. Let me enumerate a 
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few. (1) Cowpox occurs at irregular intervals and generally at the beginning or 
end of spring. (2) It is occasionally epizootic but more commonly sporadic. 
(3) For many years the spontaneous origin of the variole vaccine has not been 
doubted here. (4) One hears about cowpox only if a milker requires surgical 
assistance, and there is great difficulty in getting information even in the very 
neighbourhood where it arises. (5) Cowpox has occurred (a) during epidemic 
smallpox, but when no cases have been in the neighbourhood ; (b) when smallpox 
has been in neighbouring towns or in contiguous villages or in the same village, 
but,” he says, “I have never succeeded in tracing positive or probable intercourse 
of convalescents from smallpox, their friends or attendants, with a dairy or its 
occupants except in one doubtful instance when the milker had carried a child some 
miles, labouring under modified smallpox.”’ 

Baffled in his efforts to secure direct circumstantial evidence, Ceely attempted 
the direct variolation of the cow, but in this sphere he was only among the first of 
a long succession of workers who in this and other countries essayed the direct 
transformation of variola to the attenuated form vaccinia. This story of the 
variolation of bovines I do not propose to traverse. Failure rather than success 
was the rule, but the upshot of the whole matter was that variolation of the cow 
or calf was a practicable if difficult proposition. When it was successful, by direct 
or indirect means and artifices, such as the use of intermediary animals like the 
monkey and rabbit, a new source of vaccine lymph became available and recourse to 
casual cowpox rendered unnecessary. 

I shall not trouble you with details of efforts, not invariably successful, which 
my colleagues and I have made at various times in recent years to secure a vaccinia- 
like variant from variola of the alastrim type in this country, by rabbit passage alone 
or monkey passage followed by rabbit passage. I may, however, refer to some 
points in connexion with this adaptation problem because in virus studies at the 
moment, artifices to secure adaptation to otherwise refractory species for various 
purposes, are of increasing importance and interest. In the first place it would 
seem probable that little or no selection takes place in the course of monkey passage. 
The exuberant exanthem always obtained by direct passage from the skin of man to 
that of monkey is still in the main variolar and capable of producing smallpox if an 
unvaccinated person should inadvertently come in contact with it. The real trouble 
comes, however, when the monkey material has to be passed to the rabbit, and it is 
doubtful if there is any royal road to success. The monkey material, like the 
human material, produces invariably, when inoculated into the rabbit dermis, an 
inflammatory node which is specific in that a mixture of the same material with 
antivaccinial serum produces no response. This | showed in 1924. For a short 
series of passages the virus can be kept going from dermis to dermis, but attempts 
to secure good surface takes on the scarified skin of the rabbit with dermal material 
generally fail. Recently, my colleague, Dr. Amies, by employing testicular passage 
of variola in the rabbit, followed by successive passage on the scarified skin, 
succeeded in securing a stable variola-vaccine strain. There is one interesting 
phenomenon which may be expected to show itself in adaptation essays and has, 
I am sure, a profound bearing on the variola-vaccinia transformation. Some years 
ago my colleague (Dr. McClean) and I,? showed that a strain of vaccinia which was 
completely adapted to the dermis of the rabbit lost, practically entirely, its capacity 
to proliferate on the scarified surface and, vice versa, a strain cultivated for long 
periods on the surface skin could only with difficulty be maintained in passage from 
dermis to dermis, at any rate during the early passages. Recently Barg and 
Rudenko (1935) * have also studied this phenomenon and have recorded very similar 


1 Brit, Journ. Exp. Path., 9, 216. 
2 Z.f. Immunitatsf., 85, 370. 
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findings. We do not yet know what are the precise selective factors in the various 
tissues which influence the nature and function of the resulting variant, but it is 
remarkable that such slight differences in seed-beds for implanted virus can modify 
so profoundly its functional properties. No doubt we shall have to study this 
question of virus adaptation on lines so profitably employed in recent years in con- 
nexion with bacterial variation. ‘There is at present what would appear to be a 
strong element of chance, for we know that on occasion variola has been made to 
yield a vaccinial variant without great trouble by direct passage to the skin of rabbit 
or calf. 

I may say that there has been no difficulty in passing to the rabbit material 
from two or three cases of milkers’ nodes or casual cowpox in this country. 
Material from the udder lesions with which the milkers were associated yielded 
lesions so heavily charged with contaminating organisms of bovine origin that the 
strain could not be propagated. It seems certain that some of the alarming lesions 
described as occurring at the first passage of cowpox to man, were due to this 
complication. Later passages from man to man were likely to go smoothly. It 
is recorded that Benjamin Jesty, the hero of Edgar Crookshank and whose portrait 
he had the effrontery to reproduce as a frontispiece to his great work on the history 
of vaccination, vaccinated his wife with cowpox by aid of a stocking needle. The 
resulé was a very bad arm which alarmed the neighbourhood. 

To return to eccwpox from this digression to adaptation problems, the fact that 
human variola could, though with difficulty, be made to yield a variant patho- 
genically similar to fully adapted cowpox and, like it, capable of conferring immunity 
to smallpox has been one of the strong arguments in support of the view that cowpox 
is not an independent clinical entity and the result has been to ignore cowpox as 
a mere side issue. But cowpox cannot be ignored or forgotten for, as I have said, it 
is still with us. 

We have had in quite recent years excellent reports of cowpox prevalence in 
Austria and in Holland. Dr. Kaiser and his colleagues” of the Vienna lymph 
station published a series of papers on the cowpox prevailing in Austrian farms and 
with the milkers’ lesions with which it was associated. He comments, as Ceely did 
nearly a hundred years ago, on the difficulty of getting information about cowpox. 
The farmers, he says, are ashamed to declare its existence, as the sale of their milk 
would be prejudiced, and it was only when the milkers contracted these troublesome 
vaccinal lesions on their hands and arms which called for treatment, that attention 
was drawn to the underlying cause. In Kaiser’s opinion, cowpox is probably far 
more common than people believe. The number of cows involved in the individual 
outbreaks investigated by him was often considerable, and in view of the disturbance 
to the milk trade and the troublesome vaccinal affections to which the milkers were 
exposed, steps were taken to vaccinate cows on a large scale with ordinary vaccine 
lymph. This measure had excellent effects in reducing the prevalence of the disease 
in farms formerly infested as also of the associated milkers’ lesions. 

Frenkel’s* experience of cowpox in Holland as related to the International 
Veterinary Congress in London in 1930, was very similar. He gives an interesting 
description of five outbreaks of cowpox at different places in the course of one year, 
but he is convinced, he says, that many more must be occurring in Holland which 
are deliberately concealed. The cowpox infections of the milkers were often very 
severe, the local lesions on the fingers, hands and face being accompanied by a 
feverish lymphangitis and axillary lymphadenitis. These lesions, which accompany 
cowpox infection in man, are of considerable interest at least from two points of 
view. In the first place, though it is usually possible to demonstrate by rabbit 


3 Z. f. Hyg., 113, 192; 115, 687; Areh. f. Dermat, u. Syph., 169, 77. 
i Trans. 11th Internat. Vet. Cong., London, Vol. III, p. 22. 
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passage the “ vaccinal’’ character of the commoner types of lesion, there occur 
certain types of the hard chronic cherry-red node which would seem to have an 
entirely different etiology, and are possibly to be related to the peculiar paravaccinia 
lesions described by v. Pirquet in 1915 as occurring particularly in revaccinations 
and believed by him to be due to an entirely independent virus. Lipschiitz investi- 
gated the histology of these peculiar nodes and found that the cherry-red colour 
was explained by the numerous thin-walled capillaries pervading the lesion. More- 
over, the epithelial cells contain numerous acidophile inclusions, giving a picture not 
unlike that of the fowlpox lesion with its Bollinger bodies, Kaiser was of opinion 
that certain milkers’ nodes encountered and investigated by him closely resembled 
the paravaccinia picture. Further work, however, is necessary on this subject, if 
the appropriate material can be secured. The other point of interest in these 
milkers’ lesions of the frankly vaccinal type is the fact of their oceurrence in 
vaccinated persons. Jenner, in his original Enquiry, made public the fact that 
cowpox, while giving protection against smallpox, did not always protect against 
itself, and that milkers in association with cowpox were liable to repeated attacks 
of this disease. His contemporary, Pearson, promptly took up this statement of 
Jenner and concluded from his own observations and others communicated to him 
that certainly the local skin affection of cowpox might occur in the same person 
more than once, but he made the shrewd remark that it had still to be settled 
whether second attacks were accompanied by constitutional symptoms. We have 
here, as you will agree, the nucleus of allergy,and the accelerated reaction. Kaiser 
also noted that vaccinated milkers were liable to contract cowpox lesions about the 
fingers, of the paronychial type, resembling those that occur, as is well known, in 
workers in institutions where vaccine lymph is produced. 

Now in these quite recent outbreaks of cowpox in Austria and Holland, what 
evidence was there of association with recent vaccinia in vaccinated man? This 
question was very carefully looked into both by Kaiser and by Frenkel, but neither was 
able to assign a possible origin of any of these outbreaks in recent human vaccination. 
In spite of his absolutely negative findings in this respect it is remarkable that 
Frenkel expresses his adherence to the belief that most cases of natural cowpox are 
due to infection from newly vaccinated men. One would think there was a sort of 
conspiracy to bolster up at all costs the conventional view that cowpox is not a 
disease sui generis. Personally I consider the matter entirely non-proven and so far 
as the epidemiological and circuinstantial evidence in support of the secondary origin 
is concerned, it seems to me extremely weak. That cows and horses can be variolated 
with difficulty or vaccinated with ease cannot be used as a strong argument against 
the spontaneous origin of horsepox and cowpox if the circumstantial evidence is 
faulty, and it is here that I approach, but only tentatively, a way out of this impasse, 
though much would depend on the securing of the necessary material from interested 
veterinarians. The mere fact that variola, cowpox, and horsepox, can be made to 
throw off a type of variant possessing apparently similar properties-—in fact, a sort 
of least common denominator which we designate vaccinia—in no way indicates 
identity of constituent antigen in the serological sense. The methods we have been 
able to apply so far to the determination of affinities between clinically allied viruses, 
such as cross-protection or mutual neutralization of response with the corresponding 
antiviral sera, can at the best afford evidence only of some definite community of 
antigen. On this basis variola, cowpox, and horsepox would be closely related, but 
I consider that the experimental evidence supporting affinities between variola- 
vaccine, on the one hand, and sheeppox and fowlpox, on the other, is far from 
satisfactory. I have no experience of sheeppox, but so far as fowlpox is concerned 
my own work yielded no evidence whatever of cross-protection between vaccinia and 
this disease of the fowl. It is possible that antiviral serum, which is largely used 
in work of this kind, may bring to light only broad affinities between virus antigens, 
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whereas immune sera prepared from the pure elementary bodies of these pock diseases 
and used in agglutination and agglutinin-absorption techniques, may yield much 
finer distinctions. The time, I think, is ripe for a great extension of this kind of 
work in elucidating affinities between viruses. Some years ago I was able to show 
that a serum which agglutinated the elementary bodies of vaccinia had no action on 
those of fowlpox and vice versa, thus confirming the negative results of cross- 
protection. Amies reported that the serum of the smallpox patient, while capable 
of agglutinating the elementary bodies of variola, had little or no action on those of 
vaccinia. On the other hand, monkeys hyperimmunized with variola antigen developed 
agglutinins in their sera both for variola and for vaccinia. With the aid of antiviral 
sera Sabin recently showed that some common partial antigen was possessed by 
that trilogy of viruses, herpes labialis, pseudorabies and the B. virus. The subject, 
however, is quite young and it may be long before we are able to map the antigen 
mosaics of clinically allied viruses such as those we have been discussing, on lines 
so profitably followed of late in the Salmonella, Brucella, and other groups. There is 
little doubt that while all these pock diseases may have evolved from a common 
source, some of them, like sheeppox and fowlpox, have become so adapted to particular 
hosts that the detection in them of a common partial antigen may be achieved only 
by careful serological analysis. It may perhaps be conjectured that the so-called 
attenuated "’ variant known as vaccinia stands towards variola in the sort of 
relationship to which the rough non-virulent but Vi-antigen-containing variant 
of B. typhosus stands, in Felix’s view, to its smooth virulent parent. For prophy- 
laxis against virulent strains only the possession of a Vi-antigen would seem to be 
essential. 

We need no longer suppose that the specific ‘ vaccinia” antigen is identical in 
quality and distribution in the various “ vaccinial”’ derivatives of natural pock 
diseases. We have indeed of late become too familiar with functional variations in 
the “ vaccinia virus "’ itself—I may, for example, refer to the neuro-testicular variant 
—to make this assumption. 

In conclusion, you will perhaps allow me a few reflections on some points which 
have struck me very forcibly while preparing material for this address to a Section of 
Comparative Medicine. For my text I have gone back 140 years to the beginnings 
of those virus studies which in the last two decades have taken on a new life. What 
distinguishes the comparative pathologist of the present day from the pioneers of a 
century ago is the overwhelming advantage the former possesses in his arma- 
mentarium for the application of the experimental method. Supporting that 
armamentarium is the lore of the cell, with all that that implies, and the completely 
new outlook that the development of bacteriology gave to the inquirer trying to 
break fresh ground. These helps, our pioneers had to do without, but can we say 
that their work suffered very greatly in its intrinsic value on this account? I think 
not. When one reads, for example, the masterly clinical studies of an infectious 
disease by men of the standing of Robert Ceely one cannot fail to be deeply impressed 
by their highly cultivated powers of observation, their capacity for reasoning frum 
clinical premisses and I might add, with envy, the leisurely preparation of their 
published work in English undefiled. I sometimes feel that the very facility of the 
experimental method in these modern times is too often reflected in the premature 
publication of undigested or misinterpreted experiment. On the other hand, too 
often the morbid anatomist and histologist fails to realize how necessary it is for 
him to apply the experimental method wherever possible if his work is to interest a 
generation that craves for experimental demonstration. 

To define the scope of experimental pathology is no easy task, but at any rate 
the experimental pathologist—and would that there were more of them—can usually 
be recognized from his methods of attack on problems and an outlook that comes 
from constantly realizing and satisfying the widest implications of experiment. 
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I should like to leave with you some sentiments borrowed from Robert Ceely, 
Surgeon to the Buckinghamshire Infirmary, writing in the year 1842. 

“The knowledge of the diseases of animals, when it becomes more advanced, will 
contribute to diffuse new light on the diseases of man and perhaps bring to perfection 
methods of cure and prevention owing to the facility of multiplying on the inferior 
animals experiments which we cannot attempt on man. Inthe department of com- 
parative pathology comprehending the exanthemata much remains to be accomplished, 
notwithstanding its diligent and successful cultivation in some parts of the Continent 
since the time of Jenner. What has hitherto been effected there cannot suffice, 
however, to supersede, much less to paralyse, the efforts of his countrymen. But 
they must arouse themselves and no longer exhibit a practical indifference to the 
researches to which he so successfully devoted the energies of his great mind.” 

We can, I think, at a century’s distance from Ceely’s time, truthfully: and 
thankfully say that the edifice whose foundation was laid by Jenner is still in the 
hands of the decorators. 
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Three Cases of Impacted Lower Third Molar 
By J. G. TuRNER, F.R.C.S., L.D.S.Eng. 


THE three cases here described have these features in common: They were 
difficult cases and the operations were prolonged; they were all suppurating and 
were treated for a week previous to operation by scaling and syringing; the 
anwsthetic was ether, delivered through a tube passing well to the back of the 
mouth ; recovery was uneventful and practically painless; no drug (not even 
aspirin) was needed to control pain, and swelling of soft parts was hardly 
perceptible ; stay in the nursing-home was short, three days in one case, four days 
in another, and in the third case the patient only stayed on for a month’s rest cure. 
I think these results show that there is some advantage in the gentler, but slower, 
way of operating. 














Fia. 1. 


Case J.—A man aged 45. | 8 horizontal (fig. 1). X-ray examination shows a simple 
conical tooth, but does not show overlapping soft parts nor suppuration. I syringed 
daily for a week before operation (7.1.35) and was then able to see the outer corner 
of the crown. When I was sure that I had loosened the tooth I split it with forceps 
across the neck, being certain from the skiagram that I had a simple conical root to 


DEc.—ODONT. 1 








84 - Proceedings of the Royal Society of Medicine 8 


deal with. With more complex roots I prefer to keep the continuity of root and 
crown. Patient left the home on the fourth day. After-treatment: Syringing. 
21.2.35 practically healed. 
Case II.—A woman aged 21. | 78 horizontal, 7 below 8 (fig. 2). Suppurating ; 
syringed daily for a week before operation (25.9.34). | 6 not extracted. Patient left 


home on the third day. After-treatment: Syringing. 
10.12.34. Nearly healed. 














Fic. 3. 


Case I[I.—A man aged 65. |8 under |7 and close to base of jaw, crown facing 
upwards and backwards (fig. 3). Large dentigerous cyst extending far up the 
ascending ramus, and perforating the bone at the sigmoid notch, and forward 
under | 6 (this cyst made operation much easier). Suppurating. Syringed and scaled 
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for a week before operation. Extracted | 7 to get access to |8. At the time of 
operation I took an impression for a vulcanite plug to keep the opening patent, and 
put a plug in on the third day. The cyst-wall was not removed. After-treatment: 
Syringing and vulcanite plug. 

Operation 22.5.34. 7.12.34.—The cavity is filling well. 

PostscriPt (30.10.35). In spite of the fact that at operation I found that the 
cyst had extended into the soft tissues above the sigmoid notch, there is hardly a 
trace of the cavity that ran up the ascending ramus. The plug has caused the 
patient no inconvenience whatever. 

In these cases I can find no hint of the genesis of these malformations. Their 
successful issue was, | think, due partly to very thorough preliminary treatment of the 
whole mouth to eliminate dental sepsis, and partly to gentle, unhurried manipulation. 
Those who object to intratracheal anesthetization may rest assured that a perfectly 
good answsthesia can be maintained by means of a per-oral tube (of lead). In the 
last case I did not attempt to eradicate the cyst, or to lay open the ascending part 
at the expense of the ascending ramus and coronoid process; I trusted to keeping a 
large drain open by means of a vulcanite plug. 


October 28, 1935} 


An Improved Procedure for the Removal of Impacted Third 
Mandibular Molars 


By W. Warwick JAMEs, O.B.E., F.R.C.S., L.D.S. 


THE surgical ideals of drainage at the lowest point and diminution to a 
minimum oi the area to be drained are rarely obtained in operations for the 
removal of the third mandibular molar. Drainage at the lowest point can be 
effected on the lingual side and, if bone be cut away, the soft tissue can cover, 
and partly-—if not completely—obliterate, the area to be drained. 

Mr. Whaley, who assists me, suggested operating in the tonsil and adenoid 
position. Accessibility was greatly increased, lighting was markedly improved, 
and a much more controlled operation resulted. 


The Operation 


A general anesthetic is used. Dr. Bernard Johnson, to whom I am indebted 
for help, uses an intratracheal tube passed through the nose. 

The operator sits at the head of the table. The patient's head is fully retracted 
and fixed as firmly as possible with a head-clamp. A modified Boyle-Davis gag 
(without anwsthetic tube) is used to keep the mouth open and depress the tongue. 
A head-mirror or head-lamp is employed by the surgeon to obtain the necessary 
lighting of the field of operation whilst the assistant uses a head-lamp. 

The position does not demand packing of the throat, but this is advisable both in 
the event of hemorrhage and in order to catch chips of bone. If the tongue bulges 
up at the side of the spatula on the gag, a single swab can be tucked in. The 
incision is made behind the second molar from a point on the lingual aspect about 
level with the apices of this tooth (fig. 1). It passes as a curve about ¢ in. behind 
the tooth, keeping more or less equidistant from it as far as the fold of the cheek. 
If the incision is too far back the lingual nerve may become exposed. Additional 
incisions will be necessary—one of about # in. to 1 in. at the outer end of the first 
incision towards the base of the coronoid. A posterior flap is then raised. A 
chisel starts the separation from the bone most readily (fig. 2) and separates the 
mucous membrane from the bone more effectively than a periosteal elevator. 
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When there is tension, or when further space is required, the incision is extended, 
possibly higher on the coronoid, or towards the cheek, or a nick is made towards 
the pharynx at the lingual end. It is remarkable how small a nick will permit of 
considerably increased retraction of the tissues. 

When the tooth and the bone overlying it are freely exposed, a wedge-shaped 
piece of bone is removed from the inner plate. It is best to employ the chisel at a 
point as far posterior as it is desired to go and to make the anterior cut secondarily. 
The actual removal of this wedge-shaped piece will vary according to the position 
of the tooth. The bone over the lingual and distal aspects of the tooth must be cut 
away until complete exposure is obtained (fig. 3). If the tooth is situated buccally, 
as is often the case, part of the base of the coronoid must be removed. In all cases 
the bone behind the tooth must be cut away, but on no account must that in front 
be disturbed. The tooth is then loosened in its socket with forceps; it is better to 
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Fia. 4. Fia. 5. Fig. 6, 


avoid using elevators as far as possible, although there are occasions when they are 
useful. Great force must be avoided, and if it appears to be demanded, more bone 
should be cut away. : 

When operating on the right side of the mouth the ordinary hawks-bill forceps 
are found to suffice but, the arm of the Boyle-Davis gag being on the left side, it is 
easier to use upper forceps on that side, the removal generally being effected by 
upper root forceps. In order to loosen the tooth upper molar splitting forceps will 
frequently obtain a grip upon the tooth that none other will achieve. The dis- 
placement of the tooth should be effected quite easily without any force coming 
against the bone at the back of the second molar, or, if possible, in any way injuring 
the strip of mucous membrane that has been left behind this tooth. After the tooth 
has been removed sharp angles of bone are rounded off. It is most important that 
the wound should be cleared of any loose fragments. Then a catgut suture may be 
inserted towards the lingual end of the posterior flap and stitched to the buccal flap 
at a point corresponding with the end of the first incision (fig. 4). It should be so 
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arranged that, when tied, a definite space is left from which drainage can take place 
at the lowest point (figs. 5 and 6). There should be no puckering of the flap, nor 
should there be tension. The flap itself should come in contact with the mucous 
membrane at the back of the second molar. When this has been done a swab 
should be taken and gentle pressure made upon the flap so that it is brought as 
firmly as possible into contact with the tissues beneath. Finally, a long strip of 
gauze placed in the cheek is packed firmly on to the top of the wound and the 
mandible closed against the maxilla, a short end of the gauze hanging out of the 
mouth. 

I have not described any cases in detail, but a sufficient number of operations 
have been carried out to enable me to express considerable confidence in the 
procedure. Deeply-situated teeth have been removed, when formerly extraction of 
the second molar would have been necessary in order to gain access. In nearly all 
cases the freedom from after-pain, the slight amount of swelling, and the almost 
complete absence of trismus have been most encouraging. My chief error at first 
was due to an endeavour to close the wound too firmly. Should a stitch be 
necessary to hold the soft parts in position, it should be removed early if swelling 
or pain is marked, even on the day following the operation. 

In giving details of the operation it has been assumed that the tooth is deeply 
situated. As is well known, many variations in position occur and quite commonly 
the tooth is so closely related to the second molar that the mucous membrane 
behind this tooth cannot be kept intact. 

I should like to say how much I am indebted to Mr. Whaley and also to 
Mr. Barnicot who has taken great trouble over the diagrams. 
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Multiple Warts in a Creosote Worker.—H. Haup1n-Davis, M.D. 

This patient, a man aged 52, has been occupied for many years in erecting 
fencing, in the course of which he has from time to time used wood treated with 
creosote, but from December 1934 to August 1935 he was employed by a firm with 
which his duty was to impregnate wood with creosote. He placed logs in a tank 
filled with this fluid, and after they had lain there for many hours he removed and 
stacked them while they were still dripping. He thus came into intimate contact. 
with the creosote, not only with regard to his hands, but also with regard to his 
body and thighs, as the fluid penetrated right through his clothing. During the 
last two months a number of warts have developed on the hands, the forearms, 
the nose and the thighs. One of these has been excised, and is described by the 
pathologist as a squamous papilloma, but at present it shows no sign of malignant 
transformation. On referring to the literature, especially to Prosser White’s well- 
known work on “ Occupational Diseases of the Skin,” I find that most cases of tar 
carcinoma have occurred in workers who have been exposed to its action for many 
years, while this man has only been working in it for a few months. On the other 
hand, I am told by the medical officer to a metropolitan gas company that warts 
often develop within a few months in quite juvenile workmen. This man has been 
working in creosote derived from gas tar, a point of interest, as I am informed that 
wood tar is free from carcinogenic qualities. 

Discussion.—Dr. A. WHITFIELD said that between thirty and forty years ago he had to 
investigate this question of lesions produced by tar, and he obtained an introduction to some 
large tar merchants in Silvertown. He thought it was true that wood tar did not possess 
carcinogenic properties. Two cases were published in Germany of wood tar carcinoma, but 
he did not think the descriptions were convincing. Coal tar contained anthracene, while 
wood tar was mostly guaiacol, which was not carcinogenic. He was told at the Silvertown 
establishment that creosote oil was a troublesome thing, and that the temperature made a 
great deal of difference; if a single drop of cold creosote fell on the skin it did not matter, 
though if it was repeated a folliculitis and a tar molluscum occurred. If hot tar came in 
contact with the skin a wart resulted in from ten to fourteen days. 

Dr. W. J. O'DONOVAN said that one difficulty in attributing these lesions to a single 
tar product at a gas-works, was that a patient might, during a period of years, have been 
engaged in different aspects of the tar industry ; as yard-work, pitch-breaking, distilling, and 
creosoting might all take place on the same premises. 

Most of the work in this industry appeared to be more tolerable in the winter season. 
In the heat and light of summer, work such as pitch-breaking was almost intolerable, and 
it was then the custom of many workers to whitewash their exposed skin before beginning 
work. Creosoted or tarred skin was more sensitive to actinic light. The industrial risk of 
creosote reaction was widespread. He himself had noted, up to 1920, three cases, one of 
warts, two of epitheliomata ; two were in men who creosoted timber, and one was in a 
fisherman who said he creosoted his nets. 

The reference to anthracene was particularly interesting, as at the National Conference 
on Cancer in 1928 he had reported three cases of cutaneous cancer occurring on an anthracene 
plant employing twenty-five men. 

Dr. H. SEMON said that some years ago he had been asked to see some workers in a 
fountain-pen factory, where a mixture of pitch and asbestos was melted together in open 
cauldrons. These workers were subject not only to carcinomata, but also to a very 
resistant dermatitis, which was invariably aggravated by the rays of the sun. But the 
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trouble was not confined to the mixers. Even girls working at the lathes used for finishing 
off and smoothing the surfaces of the completed.pen suffered from erythematous dermatitis 
of the face, neck, and hands every summer. An air and dust suction plant had to be installed, 
both over cauldrons and benches, and this proved very effective in preventing further 
outbreaks. 


Papillomatosis : Generalized Facial Warts.—H. Semon, M.D. 

This patient, male, aged 56, was seen in November 1932, with a, history that the 
first lesion had appeared about two years previously at the scalp margin behind the 
right ear, had spread thence to the beard region of the face, and had gradually 
involved the whole shaving area. It is important to note that the patient admits 
complete neglect of all precautions to limit the spread of the infection either by care 
in shaving or by seeking medical advice. The condition at the time of his first visit 
to me was certainly more extensive than in any previous case in my experience, and 
has remained much about the same for the three years during which he has been 
under my observation. 

The following treatments have been tried without effecting any appreciable 
diminution either in the number, size, or consistency of the individual lesions: 
X-rays, cautery, arsenic per os, sulphate of magnesia, hydrarg. iodid. virid. and 
lime water, Dr. Whitfield’s lotion of biniodide of mercury and salicylic acid in spirit, 
and even the growing of a beard. All these have been tried and re-tried in turn, 
without success. The small hand-lens reveals a flat or conical papilloma round the 
follicle of all the beard-hairs, and as fast as they are destroyed by the cautery they 
recur, while occasional warts appear on the scalp and the hands or wrists, where, in 
contrast to those on the beard area, they are easily destroyed and kept in check. 

I would welcome further suggestions for treatment, and would like to know if 
any Member has had experience of a course of salvarsan in a similar case. 

Dr. J. C. MICHAEL (Houston, Texas) said he wondered whether bismuth injections had 
been used in this case. In the Archives of Dermatology a report from Los Angeles had been 
published in which it was stated that treatment by bismuth produced very good results in 
this condition. He (the speaker) had used bismuth, and occasionally had seen disappearance 
of the warts when other treatment had produced no response. 


Lupus Erythematosus treated by Antileprol injections.—H. Sremon, M.D. 

Patient, female, aged 33, unmarried. 

The scars of the lesions are present on the scalp, forehead, and nose, and when 
the patient first consulted me on March 8, 1935, they were obviously active in the 
two former situations, although healed, with an a!most invisible cicatrix, on the nose. 

She had had the disease for a period of six years, during which she had consulted 
three eminent dermatologists, and had had several courses of gold salts of various 
types and doses. 

In view of the previous failures I imported a new type of gold salt, auro-detoxin, 
from Germany, as it was claimed that it was less toxic and more effective than any 
gold preparation as yet manufactured: During March and April she had nine doses 
of the drug intravenously, and a further five in May, totalling fourteen in all. At the 
end of the course I noted that the lesions had flattened down very considerably, 
and ulthough a dull red in colour were not extending. I advised the doctor in charge 
that in view of the rather severe reactions with the larger doses of 1 grm., we had 
better discontinue the injections for a month and rely on a bismuth ointment to 
prolong the favourable tendency initiated by the injections. About the middle of 
July, however, she returned with the lesions as active as ever, and was very ready 
to submit to a trial, at Copenhagen, of the new treatment devised by Prof. Svend 
Lomholt, and published by him in the Dermat. Wcehnschr., 1935, i, 817-829. Briefly, 
this consists of daily intravenous injections of an emulsion of antileprol (Bayer), 
a chaulmoogra-oil derivative, in 8% alcohol, with combined Finsen-light applications 
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about once a week. This patient had forty of these in all, and about five exposures 
to the light, during her five weeks’ stay at the Finsen Institute. 

Postscript (27.11.35)—Except for slight residual erythema following a final 
Finsen treatment of the forehead lesion, a fortnight ago, all activity has ceased, and 
the result is very encouraging. 


Cheilitis associated with Microcytic Hypochromic Anzmia.—BEATRICE 
LEWIS, M.B. (introduced by Dr. H. SEMon). 

This patient, a housekeeper, aged 49, came under observation because of an 
intractable cheilitis of two years’ duration (fig. 1). On examination, she was 
found to have marked pallor of the skin and mucous membranes, atrophic glossitis, 
and koilonychia, all the finger-nails being affected (fig. 2). Since a severe illness 
twenty years ago, diagnosed as duodenal ulcer, she has had dysphagia and dyspepsia, 
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and has limited her diet to tea and bread-and-butter three times a day, with no 
meat, vegetables, or fruit at all. 

Blood-count (Dr. Lane, Hampstead General Hospital): R.B.C. 4,232,000 ; 
Hb. 37%; C.I. 0:44; W.B.C. 13,800 per c.mm. Differential.—Polys. 62% ; 
lymphos. 24°5% ; eosinos. 1%; hyals. 12°5%. 

There was considerable anisocytosis and poikilocytosis and numerous normo- 
blasts were seen. No abnormal white cells, platelets appear in normal numbers. 
The average size of the red cells was considerably reduced. 

This is, therefore, a typical case of microcytic hypochromic anemia. Achlor- 
hydria occurs in a high percentage of cases, hence the alternative name of simple 
achlorhydric anemia. With the addition of dysphagia, such as this patient presents, 
the disease has been described under the name of the Plummer- Vinson syndrome. 

The dermatologist is very likely to be consulted by these patients, whether on 
account of fissures at the corners of the mouth,.or glossitis, or nail changes, and 
since it is the anemia which must be dealt with to cure the patient, it might be 
useful to say a few words about diagnosis and treatment, especially as this type of 
anemia has only recently received the publicity it deserves. 

Firstly, the disease is practically confined to middle-aged women. Of 105 cases 
recently published in England, five were in men, and the rest were in women between 
30 and 65 years of age ; a few cases in younger women have been recorded. 

Secondly, very thin, flat, or brittle nails occur in nearly all cases, and spoon- 
nails occur in 40%. Spoon-nails do not occur in pernicious and other anzmias, 
therefore, if congenital dystrophy is excluded, the presence of spoon-nails is of great 
diagnostic significance. 

Thirdly, troublesome fissures at the corners of the mouth and a tongue devoid 
of papillw, occurring ih a middle-aged woman, should make one look for signs of 
anemia, and nail changes. Such a degree of cheilitis as this patient has had, does 
not seem to have been previously recorded in the literature. That it forms part 
of the syndrome there can be little doubt, since it has responded remarkably to 
treatment of the anzmia, while still receiving the same local measures that, used 
continuously for six months previously, had effected practically no improvement. 

In every case diagnosed, treatment should not be begun until the possibility of 
repeated slight blood loss is ruled out by history, examination, testing the stools for 
occult blood, and X-ray examination of the gastro-intestinal tract if necessary, 
since anemia will diminish under treatment, in spite of chronic blood loss from 
piles, ulcers, or a neoplasm. 

Treatment is extremely simple, and consists of nothing but massive doses of iron 
by mouth. A suitable formula which is very well tolerated, is 


Ferri et amm. cit, ive gr. xxx 
Glycerin a eve 5ss 
Spt. amm., aromat. cae mxxx 
Aqua chlorof, ad 338 


To be given three times a day after food. 


Or crushed Blaud’s pill, 45 gr. daily, may be given. When the hemoglobin is 
up to 95%, half doses of iron may be given, but must be continued indefinitely, 
because the patients lapse when treatment is stopped. 

A proper diet must be insisted upon, but can be delayed until, after several weeks 
of iron-therapy, the patient regains her appetite and desire for a normal diet, which 
must include meat, vegetables, and fruit. 

This triad of glossitis, koilonychia, and anwmia has been much discussed of late, 
but I think that the cheilitis, though rare, is part of the picture. 

Discussion.—The PRESIDENT said that members of the Section were, he was sure, 
grateful for the opportunity of seeing this case. At Guy's Hospital such cases were 
regarded with much interest, owing to the work of Dr. Witts, and the patients were most 
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grateful. By the appearance of the nails the condition could be diagnosed. The general 
health became extraordinarily good when sufficient doses of iron were given. 

Dr. F. PARKES WEBER drew especial attention to the fact that the cheilitis was of only 
about two years’ duration, whereas the patient (aged 49) thought she had had the 
“spoon-nails " for as long as she could remember. 

Dr. A. WHITFIELD said that for a long time he had taught his students that when they 
saw spoon-nails they should inquire whether the patient had had a hemorrhage from a gastric 
ulcer or a duodenal ulcer. On several occasions he had forecast that a history of old 
hematemesis or melwna would be obtained. He was sure these nail conditions were due 
to anemia and not to achlorhydria, from which most people with gastric or duodenal ulcer 
were free. 

Dr. LEWIS (in reply) said she had quoted the 105 cases to show how relatively common 
the disease was. Witts had reported 50 cases, and Davies 55 cases, recently. In the patient 
shown, all the symptoms appeared to have dated from the so-called duodenal ulcer twenty 
years previously ; there was no history of the patient’s having had spoon-nails as a child, and 
no other member of the family had that form of nail. Two attempts made to carry out a 
fractional test meal had failed, owing to dysphagia: but achlorhydria was not an invariable 
part of the syndrome, especially in this Plummer-Vinson type of case. In Vinson’s original 
paper there was no mention of spoon-nails, but there was little doubt that he was describing 
just this type of patient. It was clear that she had been having a diet grossly deficient 
in iron, and if achlorhydria was present as well, even the small iron intake was not being 
completely absorbed. 


? Radio-dermatitis. ? Artefact. Case for Diagnosis.—J. E. M. WIGLEy, 
M.B. 

The patient, a woman aged 30, had a “cyst” removed from the lower jaw, on 
the left side, about three years ago. At the time of the operation radium needles 
were inserted, but the exact dose has not been recorded. It appears not to have 
exceeded 50 mgm.-hrs. The wound has never healed since. 

In November 1934, the appearances were as follows: A raised serpiginous 
spreading granuloma, enclosing an area about 34 by 14 in. Part of this area was 
shiny and presented numerous telangiectases, and a more or less central ulcer. 
There were a few minute yellow points in the granulomatous border, but there was 
very little induration beyond it. The lymphatic glands were not palpable and the 
lesion did not seem to be tender or painful. Otherwise the patient appeared 
to be healthy. 

Wassermann reaction negative. Smears and cultures negative. 

Since then she has had potassium iodide, 60 gr. a day, for a considerable time, 
and the ulcer has been dressed with flavine in oil. There was considerable 
improvement, but the ulcer has never healed; recently it extended again and the 
present appearances are much as those described above. 

Although they are somewhat suggestive of a radium burn, it seems unlikely that 
sufficient radium was used to produce it. In view of all the negative findings on 
investigation, it seems to me that the condition is most likely to be an artefact. 

Biopsy (Dr. I. Muende).—The histology was that of a non-specific sub-chronic 
granuloma. The cells were chiefly plasma cells. Here and there were scattered 
giant cells, and some of these contained elements of elastic tissue. 


Discussion.—Dr. MUENDE said he thought that the reaction was due to damage to the 
corium by radium, and supported the diagnosis of radium dermatitis. 

Dr. H. SEMON said that the radium needles used must surely have been very long to 
cause so much damage, moreover there appeared to have been a gradual extension of the 
lesion which would hardly fit the diagnosis of radio-dermatitis. 

Dr. H. MAcCorMAC said it was significant that the original lesion was at the base of a 
tooth, as the streptothrix travelled ‘‘ across country,” and this seemed to have gone directly 
out through the tissues. When he was studying in the bacteriological laboratory, under 
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Dr. Foulerton, it was extraordinary how, after long examination on many occasions in similar 
cases to this, one could find a streptothrix. If this patient had from 40 to 60 grains of 
potassium iodide thrice daily it would have the same effect as a therapeutic test. 

Postscript (20.11.35).—Further search of hospital records has revealed the fact 
that the original dose of radium was about 1200 mgm.-hrs. This would make the 
diagnosis of radio-dermatitis more probable, though it is admitted that the continued 
spread is difficult to fit in with it. [J. E. M. W.] 


Lupus Erythematosus with Bullous Exacerbations.—J. E. M. WIGLEy, 
iwi. 

The patient, a girl aged 10, was admitted to Paddington Green Children’s 
Hospital on June 28, 1935 with an extensive bullous and pustular eruption. On the 
face, arms, front of the chest and sides of the thighs the blisters were large and there 
were occasional pustules. There was marked cedema of the skin around the eyes. 
On the rest of the trunk and the legs was a diffuse erythemato-papular eruption. 
On each fore-arm was an area 5 by 2 in. of bluish shiny atrophic skin, with small 
marginal bulle. 

Temperature 102; pulse 108; respiration 20. Otherwise physical examination 
was negative. The urine showed a trace of albumin and a few epithelial cells. The 
stool showed nothing abnormal. Fluid from a blister grew a staphylococcus and 
a few streptococci. Wassermann reaction, negative. Mantoux test, 1: 10,000, 
positive. Skiagram of chest showed some enlargement of the hilar glands. 

The temperature settled down in a week, no fresh blisters appeared and the child 
seemed well. About two days iater a diffuse erythema developed, suggestive of 
scarlet fever, but there was no rise of temperature. There were no general symptoms 
and the Schultz-Carlton reaction was negative. 

Further progress was uneventful and at the end of a month the patient was sent 
home apparently well. On both fore-arms, the backs of the hands, the forehead, the 
bridge of the nose, and the malar prominences there was a well-marked persistent 
erythema, with greyish, heavy scaling, and patulous follicular openings surrounding 
areas of atrophy. These appearances seemed typical of lupus erythematosus. 

I advised the administration of solganol B, and a total amount of *018 grm. has 
been given ; the last injection was on October 2. 

Her doctor tells me thatsince the patient returned home she has had at least 
two attacks of the eruption of blisters and pustules, each time with fever. The 
last attack was preceded by a sore throat. Mr. Monkhouse reports that her tonsils 
are infected and should be enucleated. 

At present she appears to be quite well but the lesions I have described above 
are definitely present on the fore-arms, hands, and face, though less well-marked than 
when I saw her in July. The atrophy is quite evident. 

There was a history of similar attacks for three years previous to this, always 
worse in the summer. The parents are inclined to blame the sun for the eruption, 
though it cleared up during July of this year whilst she was in hospital. 

Lupus erythematosus is rare in children, and I am not aware of a case having 
been reported in which bulle# were associated with it in childhood. The association 
has, of course, been described in adults. Still the appearances were so typical on 
her discharge from hospital that I venture to offer the diagnosis given in the title. 


Epidermolysis Bullosa Hereditaria Simplex.—GoDFrREY BAMBER, M.D. 

P. G., a boy aged 9. There is a history of blisters appearing at the sites of 
trivial injuries. The earliest lesions were noticed shortly after birth and followed 
sucking of the fingers. 

Present condition: The patient is a healthy boy, with bullw on the fingers and 
knees. The fluid in some of bulle is bloodstained. There are no dystrophies from 
earlier lesions. 
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The affection can be traced in four generations of this family (see chart). When 
adult age is reached the affection disappears. 

Blood (white-cell) count: W.B.C. 4,500. Differential: Polys. 41%; eosinos. 
1%; basos. 0°5% ; lymphos. 50%; monos. 7°5%. 

The decreased number of polymorphonuclear neutrophil cells agrees with the 
findings of Spiethoff and Moller in this affection. 


| 


| 


| 
. g . 
Patient. 
Epidermolysis bullosa hereditaria simplex. 


Discussion.—The PRESIDENT said the fact that in some of these cases the patients had 
recovered as they grew older was an interesting one; he asked whether Dr. Whitfield, as a 
result of his long experience, could give an idea of the proportion of cases in which recovery 
occurred. 

Dr. WHITFIELD: I have never known a patient recover in a case of this kind. 


Psoriasis Lichenoides and en Gouttes.—Louis ForMAN, M.D. 

The patient, a man aged 24, gives eighteen months’ history of an eruption which 
is slowly spreading. There is no irritation. On the trunk are numerous macules up 
to the size of a sixpence, some of which show the typical mica scale. On the 
shoulders and limbs the eruption forms confluent scaly plaques, and lichenoid 
elements are to be seen. 

I have observed definite improvement after gold injections in cases of the ‘en 
plaques ”’ type. I propose to try intramuscular injections of solganol B in this case. 


Discussion.—The PRESIDENT said that he had tried the preparation in some cases, 
but without any striking result. 

Dr. J.C. M. MICHAEL said that parapsoriasis en gouttes rarely responded to any measures. 
He had had no experience with gold therapy. On the other hand, ultra-violet light and 
pilocarpin sometimes produced a favourable effect in pityriasis lichenoides chronica. 


Two Cases of Rosaceous Tuberculide.—Lovuis ForMAN, M.D. 

I.—Mrs. M. 8., aged 49, seen in April 1935, complaining of face-flushing after 
meals. On the cheeks and chin are numerous small reddish-brown papules showing 
clear brown on diascopy. X-ray examination of chest and hands, negative. 

Histological examination shows numerous well-defined small perivascular 
granulomata in the dermis, approaching closely to the epidermis. No changes in the 
endothelium of the vessels. The cells are endothelial ; there are a few plasma cells 
and lymphocytes. 

II.—Mrs. M. P., aged 54, first noticed an eruption on the face in February 1935 ; 
this has been worse during the last three months. 

She has had sickness after meals, and face-flushing with emotion and heat. On 
& rosaceous background there are numerous indolent papules on the chin and 
cheeks, showing reddish brown on dioscopy. 

Patient has had three iniections of solganol B, and some improvement has resulted. 
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Section of a papule shows an cedematous corium with dilated capillaries, and in 
places an inflammatory granuloma, which in one spot is composed of endothelial 
cells. Giant cells of the Langhan type are present, but are around a degenerating 
follicle. 


Discussion.—Dr. WIGLEY said that he was not convinced about the tuberculous nature 
of these cases. He wondered whether the microscopic appearances described were of 
necessity the result of tuberculous infection. Might not chronic inflammation other than 
that due to Koch's bacillus have the same appearances? It would be of interest if a 
number of cases diagnosed as simple rosacea were examined and the percentage presenting 
the appearances described in the present case was noted. 


Dr. H. SEMON said that in one continental clinic, at least, gold injections were regularly 
used in the treatment of ordinary rosacea. 


Dr. WHITFIELD said that the ung. sulph. hypochlor. of the B.P.C. was good for this 


condition. He thought that it was not tuberculous, but belonged to the type which Pringle 
had described in a girl, under the name of follicular seborrhwide. Sulphur ointment caused it 
to disappear. After the digestion of this patient had been set in order the therapeutic test 
with sulphur would be of value in settling the question. 


Dr. MUENDE said that in the first of these two cases the histological appearances were 
those of a typical large tuberculous nodule, with numerous endothelial cells, a few giant 
cells, and small round cells. In view of this alteration in the dermis, he could not agree with 
the suggestion made by Dr. Whitfield that such a lesion could disappear under the influence 
of sulphur ointment. Though rosacea might sometimes show the presence of giant cells, it 
never gave the histological picture so strongly suggestive of tuberculous granulation tissue 
as that in this case. 

Dr. WHITFIELD said it seemed clear that what might be culled a tuberculous structure 
was not at all diagnostic of tuberculosis. It was admirably reproduced in a small lichenoid 
syphilide. A German observer had said that the lichenoid syphilide was a tuberculide 
determined by syphilis. To settle the matter one way or another he had asked his colleague, 
Mr. Cheatle, to inoculate a considerable number of lesions into guinea-pigs. This was done, 
and the animals did not acquire either syphilis or tuberculosis. 

Dr. FORMAN (in reply) said that there were definite clinical differences between the 
disease shown, and rosacea with pustules or irritable papules. These cases did not show 
pustules, The papules were indolent and persistent, and notirritable. On glass compression 
they gave a clear colour suggesting a granuloma. 

One of the patients had been treated with a sulphur and calamine lotion without any 
benefit. 

Members would remember the case shown by Dr. Barber as a rosaceous tuberculide 
with similar lesions of the face and of the temples around the hair margins. That patient 
had been under the care of competent dermatologists as a case of rosacea. Local treatment 
had not produced any improvement. 


Recurrent Inflammation of Muco-cutaneous Surfaces, with Pyrexia: 
Case for Diagnosis.—R. D. Moye, M.C., M.D. 

Miss H., aged 36, is a neurotic woman with subnormal mental development. 

The skin trouble dates from January 1931, following an attack described as an 
acute fever, followed by bronchitis for which she was in bed six weeks. Pruritus 
was first noted and later a redness all over the body, which continued throughout 
the summer until the autumn, when sealing began. Bronchitis and fever persisted 
through the summer. Since then the pyrexia, bronchitis and erythrodermia with 
scaling have recurred at intervals with free periods of a few weeks, although the 
bronchitis has been less during the past year. The temperature has been frequently 
verified by Dr. Vosper of Hailsham, and by myself. 

In September 1933, when the patient first came under my observation, she was 
very nervous, her hands were tremulous and she said she felt that she ‘could 
scream.” There was an irritable cough with scanty stringy yellow expectoration. 





tre 
tin 
re 
of 

Se 


hei 
his 





9 Section of Dermatology 97 


She slept badly. The bowels were very constipated; there had been frequency of 
micturition since the trouble began, indigestion without pain, dysphagia, present 
before her illness, sore tongue for some months, and night-sweats. Menstruation 
was regular every two months, with considerable pain. She had lost about six pounds 
in weight during the previous year. 

Past history—Pneumonia when young; bronchitis frequent since. Family 
history negative. 

Condition on examination.—Eyes: Lids oedematous; conjunctiva congested, 
with slight purulent discharge. Throat: Tonsils have been removed; pharynx 
pale; no ulcers on tongue. Glands: Axillary and inguinals just palpable. Lungs: 
Nothing abnormal found. Abdomen: Transverse and descending colon can be felt 
and rolled under the fingers; spleen just palpable. Heart and cardiovascular 
system, negative. Temperature 100°4°; pulse 90, regular. Blood-pressure 125/75. 
Hemoglobin 45%. Urine negative. 

Skin: Over the face and neck the skin is hard and thickened, pinkish-red, 
and scaling. The scales peel off easily, leaving a glazed itching surface. In the 
flexures of the arms the skin is slightly pigmented and rough. On the abdomen 
near the umbilicus there is a patch the size of the palm, thick and red. On the back 
down to the waist the skin condition is similar to that on the face. Pityriasis capitis, 
moderate in amount, is present. 

Microscopically no mycelia were found in the scales, but they were round, 
spore-like bodies. A monilia was grown on Sabouraud’s media. This examination 
has been repeated twice, with negative results, so that I consider it was a 
contamination ; the more so as fungicide treatment failed. 

Examination of blood-smears indicated a microcytic ansemia with a red-cell count 
of 5,525,000, colour-index 0-4, reticulocytes and platelets normal. Leukopenia 
4,200 with 71% polymorphonuclear leucocytes, 24% lymphocytes, and 5% monocytes. 

The patient was sent into hospital for investigation. Skiagrams of the lungs were 
negative. A barium meal and skiagrams of the intestinal tract showed a large 
redundant sigmoid loop. Agglutination tests for Salmonella and Brucella groups 
were negative, as were also tuberculin and trychophyton intradermal tests and 
Wassermann and Kahn reactions. Pelvic examination showed nothing abnormal. 
Trichomonas and monilia were looked for, but not found, in the vaginal discharge. 
Before the patient went into hospital, iron therapy had resulted in a normal hemo- 
globin content, the pyrexia and skin condition remaining unchanged. While she was 
in hospital the temperature gradually fell to normal and the skin cleared entirely 
without any treatment other than the local applications which had been used 
previously. Since she returned to her home in the country, the condition has 
retrogressed to what it was before. Her weight has ingreased 12 lb. during the 
last year. 

Local treatment has consisted of fungicides, sedatives and emollients, internal 
treatment with iron, vitamins, thyroid, iodine, and injections of liver and cestroform. 

Summary.—The patient exhibits microcytic answemia, persistent—almost con- 
tinuous—pyrexia, recurrent bronchitis, persistent conjunctivitis and vaginitis, and 
recurring non-progressive exfoliative dermatitis. 


Discussion.—Dr. SEMON said that some of the lesions on the neck had the appearance 
of being artefact; Dr. Moyle had stated that the patient was very nervous—almost hysterical. 


Dr. F. PARKES WEBER thought that in some respects this case resembled an incomplete 
Sennear-Usher syndrome. 


Dr. J. C. MICHAEL commented on the periodic flare-up of the eruption associated with 
heightened temperature, and asked what had been applied to the face and neck recently. 
[Dr. Moyle: A bland lotion of perchloride of mercury, glycerine, and rosewater.| The 
history was suggestive of a toxic eruption, associated with a cause not yet discovered ; it 
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was somewhat of the nature of erythema multiforme. The present condition appeared to 
be a superimposed dermatitis of external origin, possibly due to the mercurial application. 


Dr. MoYLE (in reply) said that no abnormal bacteria had been found in the sputum. 
He felt convinced that the lesion was not artefact, especially as the back was involved. He 
had not seen any blisters on the conjunctiva. The patient had been having treatment at an 
ophthalmic hospital, and the conjunctival condition was worse for a few days after each 
treatment. 


Acquired Hydroa Aéstivale with Hzmatoporphyrinuria. — G. B. 
DOWLING, M.D. 


This patient, a physically healthy policeman, aged 47, has, during the past four 
years, been suffering, in the months July— October, from an eruption on the back of 
the hands and fingers, the ears, and the back of the neck. The initial lesion is a 
blister which dries up within about a day. In July, August, and September, a 
— of fresh blisters are always to be seen, as well as crusts and recently denuded 
patches. 

At present no blisters are seen, but the affected parts are rough and mottled and 
a few scabs have not yet separated. The patient says that later on the skin will 
become quite normal but I think that there are probably some superficial scars. 

Tests for hypersensitivity of the covered parts to the light of the carbon are, 
tiingsten arc, and mercury vapour lamps are all negative. 

Investigations (Dr. Griffiths) —Hematoporphyrinuria is present in marked amount 
in the urine, which is wine-coloured, but is absent, as far as can be seen from 
examination with a spectroscope, from the bile and blood-serum. The serum has a 
greenish yellow tinge and the icteric index is 11 (normal 4 to 6). The indirect van 
den Bergh reaction is positive, 1°3 units (normal 0-2 to 0°5). The gastric juice 
contains free hydrochloric acid. The fragility of the red cells is normal and the 
blood-count is also normal. 

A few weeks ago a similar case was seen by several members of the Section in 
Professor Kerl’s Clinic in Vienna, one of nine that had been collected in recent 
years. In five of these the Wassermann reaction had been found positive. In the 
present case it is negative. 


Discussion.—Dr. F. PARKES WEBER said that cases of hematoporphyrinuria with 
hydroa estivale acquired in adult life were excessively rare, but Dr. C. KE. Newman at the last 
meeting of the Clinical Section (October 11) had shown such a case in a middle-aged man.' 
This latter case, however, differed in certain particulars, as follows. The patient had lost 
much weight and was thin. The lesions of the hydroa estivale had produced marked 
scarring. Moreover there was chronic jaundice, but apparently the blood-serum of the present 
patient gave a relatively high indirect Hijmans van den Bergh’s reaction, suggesting that 
there was a tendency to jaundice in this case also. It would be valuable to study these two 
cases together. The “ myoidema” in Dr. Newman’s case might be connected with the 
bodily wasting, as it was in wasting cases of pulmonary tuberculosis. 


Dr. M. J. FENTON said that a feature of Dr. Newman’s case had been twitching of the 
muscles of the chest. 


Dr. DOWLING (in reply) said that this patient had definite, though very mild, jaundice, 
the sclerotics having a distinctly yellow tinge. He did not, however, appear to be ill in any 
way or to be suffering from myokymia. 

Dr. Griffiths did not consider that his investigations had shed any light on the cause of 
the breakdown. It was remarkable that hematoporphyrin, though present in the urine on 
each occasion that it had been examined, had not been found in the serum on two examinations, 
or in the bile. The patient said that the urine was sometimes quite pale, but, so far, he 
had not provided a specimen free from porphyrin. 


1 Proceedings, 1985, 28, 47, Clinical Section, 7. 
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President—E. W. GoopatL, O.B.E., M.D. 


[November 6, 1935] 
Medizval Arabic Pharmacology 
By Eric JoHN HowtmyarD, M.A., M.Sc., D.Litt., F.1.C. 


HAD the experiment of an amateur pharmacologist of Khaibar succeeded, the 
occasion of this paper would not have arisen. In the year A.D. 628, Zainab, whose 
husband, father, and brothers had been killed in conflict with the followers of 
Muhammad, set a poisoned kid before the Prophet at his evening meal. He 
selected a morsel from the shoulder and chewed it, but, finding its taste unpleasant, 
spat it out of his mouth instead of swallowing it. ‘‘ Hold,” he cried, “ surely this 
shoulder hath been poisoned!’’ Next to him sat his friend Bishr, who had already 
eaten a mouthful or two of the flesh. Signs of poisoning soon showed themselves ; 
Bishr’s hue became leaden and ashy, and he was attacked by convulsive spasms. 
His limbs then stiffened, and except for slight twitches, he lay motionless until his 
death, which soon supervened. 

From the description of the symptoms, it seems likely that the toxic substance 
used was a respiratory poison, affecting also the heart. The speed with which 
a high degree of cyanosis set in suggests that the amiable Zainab had added 
aconite to the dish:* and by doing so came very near to altering the history of the 
world. 

The Arabs of Muhammad's time were already well acquainted with the medicinal 
uses of numerous drugs— vegetable, animal and mineral—so that Zainab’s knowledge 
was probably not exceptional. As the historian Ibn Khaldin remarks,’ medicine is 
an art called forth by the demands of luxury and a sedentary life, but nomadic 
peoples nevertheless practise a kind of medicine founded for the most part on a very 
limited experience and a small number of particular cases. This knowledge, he 
continues, which is acquired mainly as a legacy from the elders of the tribes, and 
from old wives, may be true up to a certain point, but does not form a regular and 
natural system, since it is not derived from principles conformable to the human 
temperament. He admits, however, that the ancient Arabs possessed several 
celebrated physicians and particularly mentions Al-Harith ibn Kalada, who, as we 
learn from Ibn’ Abi Usaibi'a, was once consulted by the Persian monarch Khusraw 
Anusharwan. 


1L. Lewin, Die Gifte in der Weltgeschichte (Berlin, 1920), p. 206. Lewin says that perhaps 
Aconitum Napellus was used, but more probably Aconitum Lycoctonum. 


2 Prolégoménes, trans. de Slane, iii, p. 163. 
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It may have been from Al-Harith that the Prophet himself gained some of 
the slight medical knowledge that he liked to display. In his admirable Arabian 
Medicine,’ the late Professor E. G. Browne mentions camel’s milk, fennel-flower 
(Nigella sativa), aloes, antimony (for ophthalmia), manna, and the ashes of burnt 
matting, as among the therapeutical agents recommended by Muhammad; though the 
veritable panacea was honey. An Arab came to Muhammad to say that his brother 
was suffering from violent stomach trouble. ‘ Let him swallow some honey,” said 
the Prophet. A few days later, the Arab returned with the news that his brother 
was worse. “ Let him swallow some honey,” was the reply. The Arab returned a 
third time, declaring that the stomach was still upset and that honey was quite 
useless. “ His stomach has lied,” retorted Muhammad, “ for God himself has said: 
In it (i.e. honey) is a remedy for men.” So honey was administered once again, and 
the patient recovered. Ibn Khaldin, who was something of a sceptic, comments 
on the Prophet's medicine to the effect that such knowledge did not form part of 
the divine revelation,.but belonged to the common body of contemporary science ; 
the mission of the Prophet was to teach the prescriptions of Divine Law, not the 
prescriptions of medicine. “ However,’ he adds—with commendable caution—" if 
one takes the Prophet’s remedies with sincere faith, and with the object of 
meriting a blessing from on high, one may derive great benefit from them.” 

Though Muhammad's medicine was crude, he must be given credit for attaching 
great importance to the care of the body, to cleanliness and to healthy habits in 
general. He also appreciated the value of knowledge, and admonished his followers 
to “ teach science, which teaches the fear of God . . . science is the remedy for the 
infirmities of ignorance, a comforting beacon in the night of injustice. The study of 
the sciences has the value of a fast; the teaching of them has the value of prayer; 
in a noble heart they inspire the highest feelings and they correct and humanize 
the perverted.” One result of this and similar exhortations was that the Muslims, 
from the earliest times, were ready to welcome learned men of any race or religion. 
Even under the first Umayyad caliphs Christian physicians were in attendance at 
the Court, and other non-Muslim scholars introduced the Arabs to alchemy and 
various branches of Greek wisdom. 

Among the first Christian physicians under Islamic rule were Thiyadigq (i.e. 
Theodorus, Theodosius or Theodotus, the private physician of the skilful but ferocious 
general Hajjaj ibn Yisuf), Abu'l-Hakam, Hakam, and ‘Isai ibn Hakam, the last 
three being respectively grandfather, father and son. Only fragments of the works 
of these men remain, but Thiyadiq and ‘Isi ibn Hakam each wrote a kunndsh, 
or treatise on medicine, which included sections on pharmacology. 

A great impetus to learning was given by the early ‘Abbasid caliphs, under whom, 
during the last half of the eighth century A.D. and the first half of the ninth, 
Arabian culture reached its zenith. The capital of the Empire had been removed 
from Damascus to Baghdad, where industry and commerce exhibited remarkable 
growth, where the quays of the Tigris were lined with trading vessels and warships, 
and where this practical activity was accompanied by an intellectual curiosity that 
often amounted to enthusiasm. Thousands of manuscripts, mainly Greek, were 
acquired by the caliphs and rich patrons of learning, and a host of translators was 
feverishly engaged in rendering the ancient wisdom accessible in the vulgar tongue. 
“In the year 794-5 the first paper factory was started in Baghdad, and the use of 
paper was introduced into Government offices. Gradually, throughout the Empire, 
paper factories were set up, and paper of newer and newer kinds produced : silk paper, 
note-paper, strong and weak paper, smooth and ribbed paper, white and coloured 


3 Cambridge, 1921, p. 12. 
4 The History of Medicine, by C. G. Cumston. London, 1926, p. 186. 
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paper. Papyrus and parchment having played their réle, a much cheaper writing- 
material was found——a happy augury for the arts, the sciences, and letters.” ® 

The principal translators during this Golden Age were Syrian scholars, for the 
most part Nestorian Christians. In the domain of medicine, such men were usually 
disciples of the great medical school at Jundi-Shapir in §.W. Persia, whither 
many Nestorians had fled from Edessa during the persecutions of the fifth century. 
The Muslims thus received their main introduction to ancient Greek medicine 
through a Persian channel, and this fact permanently tinged their subsequent 
medical practice, particularly in pharmacology. A second seat of Greek learning, 
which provided a further flow of translations, was the celebrated city of Harran 
but in point of time its influence was subsequent to that of Jundi-Shapiar. 

Among the chief Nestorian physicians at the latter city was Jirjis ibn Jibril ibn 
Bukhtyashi’, who was summoned to attend the Caliph Al-Mansir in A.D. 765. It 
is said that Jirjis was the originator of the great series of translations of medical 
works that now began, but we have no information on the books that he himself is 
stated to have rendered direct from Greek to Arabic. Most probably they were 
treatises of Hippocrates or Galen, or perhaps Dioscorides, for these were the 
deservedly revered authorities of Jundi-Shapir who in due course became the idols 
of Islamic physicians. Jirjis ibn Jibril’s son, Bukhtyashi’ ibn Jirjis, was appointed 
court physician to Hirin al-Rashid, and Jibril ibn Bukhtyashi’, the grandson, 
succeeded his father at the Court in A.D. 805-6. This Jibril was the most prominent 
member of the celebrated family, and did more than any other man to further the 
progress of medicine and the sciences in Baghdad. 

Another great Nestorian translator of the early ninth century was Yulanna ibn 
Masawaih, the son of a pharmacist in Jundi-Shapir, of whom it is remembered that 
the Caliph Al-Mu'tasim supplied him with apes to dissect. He also wrote the 
earliest extant treatise on ophthalmology; but his fame as a translator is surpassed 
by that of his pupil Hunain ibn Ishaq (A.D. 809-877). 

Hunain ibn Ishaq, like the other translators hitherto mentioned, was a Nestorian 
physician of Jundi-Shipir. He later moved to Baghdad, where he was employed 
in the collection and translation of Greek medical works. It is said that the Caliph 
al-Mutawakkil established a special school where Hunain and his staff were able to 
work undisturbed. According to Dr. Sarton, it is “not too much to say that the 
translations made by Hunain and his disciples marked a considerable progress in 
the history of scholarship. He took infinite pains to obtain good manuscripts of the 
Greek medical texts; he collated them, examined the existing Syriac and Arabic 
versions, and translated them as accurately and as well as possible. ... The 
translations prepared by Hunain and his school were the foundation of that 
Muslim canon of knowledge which dominated medical thought almost to modern 
times.”’ ® 

Altogether, Hunain was responsible for more than 150 translations and composed 
at least 100 original books. “Arabic pharmacology is indebted to Hunain for the 
translation of Dioscorides’ Materia Medica and Galen’s Simple Drugs. ... He 
created many of the Arabic scientific terms and identified the Greek drug-names 
with the Arabic, Persian and Syriac ones of his time. These names passed 
immediately into the medical works of his contemporaries.” ’ 

A little sketch of the man himself is to be found in Ibn Khallikin’s Biographical 
Dictionary. “‘ Hunain,” he says, “went to the bath every day after his ride, and 


> J. Hell, The Arab Civilization. Cambridge, 1926, p. 77. 

® G. Sarton, Introduction to the History of Science, 1927, i, 611. 

7M. Meyerhof and G. P. Sobhy, The Abridged Version of ** The Book of Simple Drugs of Ahmad 
ibn Muhammad al-Gha fiqi,”’ Cairo, 1932, p. 12. 

§ Translated by de Slane, Paris, 1842, i, 479. 
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had water poured upon himself; he would then come out, wrapped up in a bed-gown, 
and after taking a cup of wine with a biscuit, lie down, and sometimes fall asleep, 
till such time as perspiration should cease; he would then get up, burn perfumes to 
fumigate his person, and have dinner brought in; this consisted in a large fattened 
pullet stewed in its gravy and a cake of bread two hundred drachms in weight ; after 
supping the gravy and eating the fowl and the bread, he took a sleep, and on awaking 
he drank four pints (vatl) of old wine; if he felt a desire for fruit freshly gathered, 
he took Syrian apples and quinces.”’ 

One of Hunain’s principal services to medicine was his original treatise on 
ophthalmology, in which he laid the foundation on which all subsequent Arabic 
work in this subject was based. This book has recently heen excellently edited 
and translated ® by Dr. Max Meyerhof of Cairo; from the pharmacological point of 
view its chief interest lies in the large number of drugs recommended by Hunain 
for various purposes. Altogether they amount to more than 200, and range in 
character from opium and resin of Euphorbia through Syrian nard and attar of 
roses to the blood of dog-ticks and decapitated flies. There are also many inorganic 
substances on the list, a fact which is perhaps a reflection of the great activity in 
chemistry then proceeding. Unfortunately there is still much uncertainty as to 
the authentic chemists of the time, but the great Jabir ibn Hlayyan may well have 
been a contemporary of Hunain, and he was not the first of the long line of Muslim 
chemists. 

Some of the substances mentioned by Hunain demand a good deal of skill in 
their preparation and imply a wide acquaintance with the chief elementary 
chemical processes. Thus it is clear that the oxidation of metals, the weathering 
of pyrites and subsequent extraction of vitriol, inspissation, recrystallization, 
sublimation, distillation (including perhaps a crude form of steam distillation), and 
lixiviation, were all competently practised. How accurate the dispensing was, is 
difficult to ascertain ; we know, however, that great advance has been made by the 
Muslims in weighing and in the construction of balances, for three half-dinar glass 
weights of the year A.D. 780 were found by Sir Flinders Petrie to agree to within 
sho of a grain, or a third of a milligram. ‘To reach such accuracy it was needful 
to use the finest chemical balance, with closed case, double weigh the glass weights 
against each other, and read a long series of swings of the balance. How such 
accuracy was reached in the manufacture is incomprehensible. Nothing known of 
any other age at all approaches the fine weighing of the eighth century.” ?° 

Hunain is typical of early Muslim physicians in closely following Galen in his 
explanation of the nature and action of remedies. He says’! that the “ faculties of 
remedies are primary, secondary and tertiary. The primary ones are four: hot, cold, 
moist and dry. Every one of these has four degrees and in every degree there are 
three stages, a first, a last, and a middle one. That which is in the first degree 
changes the body from its normal state but not in an obvious manner, and an 
investigation is required (in order to discern) its change. That in the second degree 
changes in an obvious but not very violent manner. That which is in the third 
degree changes in a violent but not very dangerous manner. And that which acts 
in the fourth degree produces a dangerous change. The hot corrupts by burning, the 
cold by benumbing. And all the dry (remedies) in the fourth degree likewise burn. 
These are the primary (faculties of remedies). 


“The secondary are the emollient, softening, hardening and obstructing, that 


9M. Meyerhof, T'he Book of the Ten Treatises on the Eye aseribed to Hunain ibn Ishaq, Cairo, 1928. 
In the introduction to this edition, Dr. Meyerhof gives a very full account of Hunain’s life and work. 


10 Sir W. M. Flinders Petrie, Glass Weights, Numismatic Chronicle, XVIII, Series IV, pp. 5-6. 
11 Meyerhof, T'en Treatises (op. cit.), pp. 81 77. 
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which removes obstructions, the cleansing, rarefying and condensing, that which 
opens the orifices of vessels and that which contracts them, the caustic, the 
putrefactive, that which reduces flesh, that which produces cicatrization, that 
which makes flesh grow, the attracting, the antidote, and the remedy which allays 
pain.” 

Hunain next proceeds to discuss each of the secondary faculties in turn, but his 
exposition is rather dogmatic than scientific. Thus he says’ that the pain-allaying 
remedy “ is such as is as hot as the temper of the body, i.e. in the first degree. It 
is thin, evacuates, disperses, rarefies, refines and ripens and brings all that is painful 
in the limb to an even temper, whether it be (caused by) a hot chyme or a viscous, 
thick, or too abundant (one), or a stopping up of the pores in (the «as of) fine pores, 
or a cold or thick rheum which cannot penetrate through them. ut it must not be 
acrid.” 

This description of the faculties of a pain-allaying remedy may serve to remind 
us that the Muslims possessed a wide familiarity with anesthetics or, rather, opiates. 
Such substances were indeed frequently used for non-medicinal ends. Thus Abu’l 
-Qasim al-Iriqi—an alchemist of the thirteenth century, who, however, relied 
mainly upon much earlier writers—gives several recipes in his book ‘Uyidn al-Haqda’ig 
(“Essences of the Truths’’)’® for preparing opiates and making somewhat 
undesirable use of them. One of them runs as follows: “Take equal parts of 
henbane, Egyptian opium, Euphorbia and liquorice seeds. Grind each of them 
separately and mix the whole by pounding. Then place some of the mixture upon 
any kind of food you like, and whosoever eats thereof will sleep immediately.” 
Observe the lofty indifference as to dose. A second recipe describes an incense 
which should put to sleep all the members of an assembly, particularly a convivial 
one. The main constituents are the seeds of mint, anemone, and black henbane, 
Euphorbia, Egyptian opium, tamarisk, the expressed juice of jessamine, and a kind 
of crocus. ‘The mixture was to be compressed in a copper tube, placed in moist 
dung to ferment, and finally dried. The method of application was to throw some 
of the dry powder, together with wood of aloes, into a censer burning rose-oil. The 
author guarantees that every individual in the company will fall asleep, “ especially,” 
he adds, “if there has been wine in the assembly.” 

Animals were also the subject of Abu’l-Qisim’s applied pharmacology. “If, he 
says, you wish to divert yourself by making a cat leap about, take good spikenard 
(i.e. Valeriana) and crush it and let the cat smell it. He will become excited and 
rejoice, and will jump hither and thither, and you may amuse yourself wonderfully 
by watching him. And when you wish to be entertained by similar antics on the 
part of a dog, take a cake of bread kneaded with cinnamon and pepper; when he 
eats it he will go out of his mind from the violence of his excitement.”’ 

Leaving Hunain and his suecessors—one of whom, Ishiq ibn Hunain, has been 
quaintly described as “ Hunain’s talented son and second-best pupil ’’—we may next 
consider the work of the great Riazi (A.D. 865-925) who at the time of Hunain’s 
death in A.D. 877 was a boy of twelve years. Riazi is so well known, and his 
services to medicine are so fully appreciated, that extended reference to him is here 
unnecessary. A native of Ray, he devoted himself in his younger days to the study 
of music, literature, philosophy, manichwism, magic and alchemy ; it was only after 
his first visit to Baghdad, when he was at least 30 years of age, that he seriously 
undertook the study of medicine under the accomplished physician ‘Ali ibn Sahl. 
Rizi showed such skill in the subject that he quickly surpassed his master and 
became acknowledged leader of his profession. He wrote no fewer than a hundred 


12 Meyerhof, loc. cit, 
13 | have used an Indian lithographed edition, without place or date, but apparently of about 1890. 
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medical books, 33 treatises on natural science, 14 on alchemy, 1] on mathematics 
and astronomy, and more than 45 on philosophy, logic and theology. 

An accomplished chemist, Rizi has claims to be considered as one of the greatest 
benefactors of the science of pharmacology. In his books we find, for the first time 
in history, a systematic classification of carefully observed and verified facts regarding 
chemical substances, manipulations and apparatus, described in plain and unambiguous 
terms very different from those commonly affected by the alchemists. He 
immeasurably improved both the methods of preparing drugs and their standard of 
purity and he adopted an experimental method in testing their therapeutic effects. 
The familiar story of his investigation of the medicinal properties of mercury is 
worth repeating. Anxious to know whether mercury was as toxic as it was popularly 
reputed to be, he administered it to a monkey, and gives the result of his experiment 
as follows : 1“ “ As to pure mercury, I believe it not to be very pernicious; it gives 
rise to intense abdominal and intestinal pain, but afterwards leaves the body as it 
entered it, especially if the subject takes exercise. I gave it to a monkey that I had 
at my house and things passed as I have said. I noted that he twisted himself 
about, clenched his teeth, and pressed upon his belly with his hands. Calomel, 
and especially sublimate, are very dangerous and very active poisons.... The 
emanations of mercury give rise to paralysis.” 

In his medical practice, Rizi was sparing in the employment of drugs, maintaining 
that excessive use of them was harmful. He believed, however, that many minor 
ailments could be quickly cured by administration of suitable remedies, and that 
there was often no need for the protracted treatment which contemporary physicians 
were inclined to favour, possibly, as a cynic among them remarked, because their 
fees increased in proportion to the number of visits paid. In his tractate entitled 
“Cure in an Hour” he gives many of these quick prescriptions, among the drugs 
mentioned being the ashes of crayfish, the butter from an old cow, cress, cummin 
seed (this for stomach trouble in infants), alum, myrtle, aloes, henna, camphor, 
antimony sulphide, acacia, arum, raisins, polypodium and opium. For detaching 
leeches from the throat, he recommends grinding up Aphides, sifting them, steeping 
them in vinegar, and applying the liquid as a gargle. The leeches, he avers, detach 
themselves instantly. 

It will be observed that the Muslim pharmacopcia was very wide. It was, 
however, widened still further towards the end of the tenth century through the 
efforts of a Persian pharmacologist, Abi Mansiir Muwaffak, who came from the 
small town of Hirow in N. Persia. He travelled extensively in his native country 
and also in India; apparently he thought very highly of the Indian pharmacologists, 
for in his book? he generally prefers Indian drugs and authorities before all others. 
India was for him the Eldorado of efficacious remedies, and he held the Indian 
philosophy of medicine to be of equal worth with the Greek. There had no doubt 
been previous infiltration of pharmacological knowledge to Islam from India by way 
of Persia, but after the appearance of Abi Mansir Muwatffak’s treatise the Indian 
element became very much more marked. 

Written in Persia, the book was obviously composed under Arab influence, as is 
shown, for example, by the fact that it is arranged on the Arabic alphabet, without 
special sections for words beginning with Persian letters absent from Arabic. 
Jundi-Shapir had at length passed completely into Muslim control, and its national 
character had been lost. A genuine pharmacology of Islam, diverse in origin and 


14 Cumston, op. cit., p. 205. 


15 Arabic text edited, with a French translation (La Guérison en une Heure), by P. Guigues. Paris 
and Beyronth, 1904. Ss 
16 A. C. Achundow, Die pharmakologischen grundsitze des Abu Mansur Muwaffak bin Ali Harawi, 


Halle a. S., 1893. 
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composite in character, was now taking shape, and Abi Mansir Muwaffak played 
no little part in fashioning it. 

His pharmacopa@ia contains as many as 584 items, and is enriched with 
discussions upon their nature and mode of action. Noteworthy is his distinction 
between sodium carbonate and potassium carbonate, which he seems to have been 
the first to make; he mentions that the potassium salt is obtained from the ashes 
of certain plants, and is a white deliquescent salt of a caustic taste. Quicklime he 
recommends as a depilatory; for a less vigorous action milk of lime may be used. 
He notes that copper compounds are poisonous, especially blue vitriol; the black 
substance obtained by strongly heating copper in air may, however, be used to 
darken the hair. Sulphur, since it so readily combines with other substances, can 
be used as an antidote in cases of poisoning by metallic compounds. 

Abii Mansiir discusses water very fully. It is, he says, not the same as the 
natural moisture of the body, since the latter is fatty and viscous, whereas water is 
neither. The proof that water is not of a viscous nature is that it is not thickened 
by heat. The natural moisture of the human body is of four kinds: (i) chyme, 
(ii) that which occurs in the vessels and serves the nutrition of the body, (iii) that 
which is present in the hollows of the joints and enables the latter to move and be 
flexible, and (iv) that which brings the similar parts of an organ into connexion 
with one another. Of water there are two kinds, viz., the good and the bad. The 
first is free from admixture, colourless, odourless and tasteless, and of low density ; 
such water is heated quickly and cools quickly. The purest water is rain-water, 
for rain is formed through the evaporation of water by the sun ; and since the sun 
draws up only the lighter, and not the heavier, parts of the water, rain-water is 
extremely pure. 

It is possible that the next passage (probably derived from Alexander of 
Aphrodisias) refers to osmosis; if so it must be among the earliest recorded 
observations on this subject. A ball made of wax [or clay], enclosing a hollow 
space, is thrown into the sea and left there for a few days. On removal and 
examination it is found to contain fresh water in its interior. This is because the 
fresh water, owing to its lightness and volatility, penetrates through the pores to 
the inside, while the salt water, owing to its heaviness, remains without. 

Impure or bad water is that containing foreign substances which may give it an 
unpleasant taste and smell. Among such substances Abi Mansir mentions salt, 
sulphur, alum, gypsum, alkali and tar ; he refers further to the water proceeding from 
copper, gold, silver, iron and mercury mines. While in general these waters are 
harmful, they may occasionally be used for curative purposes: bathing in water 
containing sulphur, for instance, he recommends for the relief of old sores, for 
allaying irritation of the skin, and for the treatment of dropsy and “ cold” diseases. 
Water containing gypsum is, on the other hand, very harmful to the stomach. All 
impure water is unsuitable for drinking; if, however, no other is available, it should 
be boiled before use, or purified in other ways. Alternatively, those of a “cold ’” 
nature may mix wine with the water, and then drink it ; those of a “ hot” nature 
should substitute oxymel for the wine. Salty water may be rendered palatable by 
placing roasted coarse meal in it and subsequently filtering two or three times. Sea- 
water may be purified on board ship by distillation. 

Abii Mansiir has an additional claim to our notice in that he is the first to describe 
the use of plaster of Paris in the treatment of broken bones. Through some mischance 
of history, this discovery never became widely known, and it was not until 1852 that 
the treatment was reintroduced into medical practice. 

In the course of his book, Abi Mansir has occasion to mention many poisonous. 
substances and plants, such as arsenic, various fungi, hellebore, Hyoscyamus, opium 
and Datura. He justly observes that many such poisons, if applied in small 
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quantities, behave as efficacious remedies, but warns his readers that no general 
antidote to them is known, and that some of them are so powerful that even to smell 
them is fatal. Perhaps this warning is not so imaginative as it appears, for he was 
familiar with the oil of bitter almonds and may therefore have gained a just idea of 
the toxicity of hydrocyanic acid. 

Books on poisons were written in very early Islamic times. One such treatise, 
recently discovered, is attributed—apparently correctly—to Jabir ibn Hayyan, that 
enigmatic figure of nascent chemistry whose identification is one of the most elusive 
problems in the history of science and is still unsolved. Jabir’s Book of Poisons is 
to be edited by Professor Julius Ruska of Berlin, to whom we owe so much of our 
knowledge of Muslim chemistry; it is a learned and comprehensive treatise 
systematically arranged, dealing not only with simple and compound poisons, the 
symptoms they produce and the antidotes that may be applied, but with such 
related topics as narcotics, opiates and soporifics. The publication of Prof. Ruska’s 
edition must be awaited with impatience. 

A second book of poisons, essentially an Arabic version of a treatise by the 
Indian physician Chanaka, has recently been edited, with an annotated German 
translation, by Bettina Strauss.!” The book had an interesting history. It seems 
to have been first translated from the original Sanskrit into Persian by the Indian 
Mankah, a physician at the hospital at Jundi-Shapir. The Persian rendering was 
then translated into Arabic by one Abii Hatim at the request of Yalya ibn Khalid 
the Barmecide, who, like other members of his celebrated family, generously 
encouraged the acquisition of Indian wisdom. The final version was due to 
Al-‘Abbas ibn Sa‘id al-Jauhari, a freed slave of Al-Ma’miin, and it was probably he 
who introduced much of the Greek toxicology that appears in the book. 

The treatise opens with a general introduction, which is followed by a section on 
the detection and recognition of poison in such objects as food, drinks, fruit-juices 
and conserves, perfumes, ointments and washing water, articles of clothing, carpets 
and cushions. Reference is next made to the Indian custom of feeding young girls 
on poisoned food in the hope that contact with them might kill a man to whom 
they were presented. Al-Jauhari remarks at the end of the book that Al-Ma’min 
wished this paragraph to be omitted, as describing a heathenish custom no longer 
necessary. The remaining sections deal with the preparation of certain poisons, 
with their action, and with antidotes, including a general antidote for all the poisons 
described. Recipes are also given for the preparation of poisons which kings could 
carry in the stone of their signet-ring, as a convenient means of suicide. 

A bibliography of the chief toxicological writings of the Arabs was published in 
1871 by M. Steinschneider.“* Many of the works he mentions still await 
investigation, and would probably repay it; his list of authors shows how keen an 
interest the Muslims felt in the subject, which, indeed, they appear to have 
regarded as one of the principal branches of pharmacology. 

Among the later writers who treated of drugs were Ibn Sina, the ‘ Prince of 
Learning” (A.D. 980-1036), Al-Birani (A.D. 973-1048), the Jewish scientist Maimonides 
(A.D. 1135-1204), Al-Ghafiqi (died about A.D. 1160) and Ibn al-Baitar (died A.p. 1248). 
The last-named, a native of Malaga, has been described as the greatest botanist of 
the Orient and the most intelligent compiler of pharmacological works in the Arabic- 
writing world. He travelled extensively in the East, botanizing as he went and 
getting into touch with local naturalists who could give him information concerning 
the plants in their neighbourhood. He knew the works of his predecessors intimately, 


17 Das Giftbuch des Sanaq (Quellen und Studien zur Geschichte der Naturwissenschaften und der 
Medizin. Band 4, Heft 2). Berlin, 1934. 

18 Die toxicologischen Schriften d-r Araber bis Ende des XII. Jahrhunderts (Archiv fiir pathol. 
Anatomie, etc., her. v. Virchow, Bd. LII, pp. 340-503). Berlin, 1871. 
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and finally combined their knowledge with his own in his famous Collection of Simple 
Drugs. This book, which, as Meyerhof and Sobhy have recently shown,” is based 
primarily on an earlier work by Al-Ghitfiqi, is a methodical and critical compilation 
and represents the summit of Muslim achievement in this branch of science. 
It was translated into French by Leclerc and into German by Sontheimer, and is 
consequently familiar to HKuropean readers. 

Meyerhof and Sobhy claim that much of the honour ascribed to Ibn al-Baitar 
properly belongs to Al-Ghifiqi, and say that the former’s pharmacology is nothing 
more than Al-Ghiafiqi’s book with some enlargements and commentaries. Of Al- 
Ghiifiqi himself, little is known beyond the few details given by Ibn Abi Usaibi'a, viz. 
that he was a learned doctor counted among the prominent men of Andalusia, and 
that he was the most experienced of his contemporaries in the faculties, uses, 
properties and essential qualities of simple remedies, and in the knowledge of their 
names. 

Most of the writers to whom we have hitherto referred were concerned with 
purely exoteric knowledge, and though they may have shared the credulity of their 
contemporaries in many respects, they were mainly of a scientific habit of mind so 
far as pharmacology was concerned. It would, however, create a wrong impression 
of Islamic science and medicine if the common Muslim taste for magic, alchemy, 
astrology and occultism in general were not mentioned. Side by side with sober 
chemistry, alchemy made its pretensions; medicine and pharmacology were in no 
better state ; and a popular sympathetic magic often received more genuine belief in 
its efficacy than was awarded to the drugs of the physicians. A verse from the 
Qur’iin suspended round the neck was a more potent remedy than any elixir the hakim 
could produce: indeed, in many parts of Islam it is still so regarded. Physicians 
were not always treated with reverence, and many popular proverbs were current at 
their expense, e.g. 

" Like a physician curing the people, while he himself is distempered.” 

“ They asked,‘ How does your patient ?’ * Very well,’ they replied, ‘ he used to spit 
upon the ground, now he spits upon his breast’.”’ 

On the other hand, some knowledge of medicine was considered an essential 
part of a polite education, even though a few laymen were as accomplished as the 
slave-girl Tawaddud in the Thousand and One Nights.” 

During the eleventh and succeeding centuries, Islamic science was transmitted 
to Latin Christianity, partly through direct contact in Spain, Sicily, and other 
countries under Muslim rule, and partly through the medium of translations. It 
would be entering upon too wide a field to discuss this movement in detail, but it 
may be pointed out that many of our pharmacological and medical terms are derived 
from the Arabic and thus bear witness to the Muslim influence. The very word 
drug probably comes from the Arabic dowa, a remedy,” by way of the Romance 
doga and droga, while alcohol, alkali, anil, benzoin, borax, colcothar, kermes, otto, 
saffron, tartar, alkanet, camphor, crocus, hashish, henna, nard, orcanet, santal, senna, 
sesame, spinach, sugar, sumach, turmeric, syrup, carmine, bang, borage, turpeth, 
asparagus, jujube, laudanum, marguerite, musk, myrtle, naphtha, narcissus, asa 
(foetida), julep, taraxacum and tutty all come to us from either Arabic or Persian. 
Many of the Arabic words themselves, as Dr. Campbell Thompson has shown, go 
back to the ancient Assyrian medical and scientific corpus, and one of the greatest 
pleasures of the historian of science lies in the observation of such antiquity and 
continuity of human knowledge. 


19 Meyerhof and Sobhy, op. cit. 
20 See Nights 450 
21 A. Schmidt, Drogen und Drogenhandei im Altertum. Leipzig, 1927, p. 1. 





108 Proceedings of the Royal Society of Medicine 10 


To summarize the contributions of Islam to pharmacological science, it may be 
said first, that Arabic-writing scientists preserved almost intact the pharmacology 
of the Greeks; second, that they enriched it by the addition of the most important 
parts of Persian and Indian pharmacology; third, that they made many original 
additions to the pharmacopeia and to what was known of the action of drugs; 
fourth, that by their chemical ability they improved the preparation of substances 
used in medicine, and increased the available range of such substances; and lastly 
that they handed on this knowledge to the Latin world and so laid the foundations 
of European pharmacology. 

‘“O servants of God use medicine,” said the Prophet, ‘because God hath not 
created a pain without a remedy for it.’’ Certainly his followers must be accounted 
not the least among those who have striven to assuage pain and to conquer disease. 
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Section of Weurology 
President—F. L. GouuaA, O.B.E., M.B., F.R.C.P. 


October 17, 1935 
The Nervous System and the Organic Whole 
PRESIDENT’S ADDRESS 
By F. L. Gotta, O.B.E., M.B., F.R.C.P. 


EVERY now and again it is, I think, profitable to turn from our work in the 
laboratory or in the wards and to take a general survey of the state of our science. 
So long as we do not allow such reflective pauses to paralyse our initiative or the 
homo loquax to obtain ascendancy over the homo fahber, there is little harm 
done and possibly some good. Generalities that would be unbearable in a strictly 
technical discussion may perhaps be most conveniently dealt with from time to time 
on such occasions as a presidential address. A neurologist is of necessity interested 
in more aspects of nervous activity than those susceptible of investigation in the 
laboratory. Inasmuch as the nervous system determines and is determined by all 
aspects of organic ontology, he must be a biologist in the widest sense, and in spite of 
the irrational division of labour that exists in this country, he should be a psycho- 
logist. Now, however happy we may be while working at our selected problems in 
the neurological field, we are all not a little embarrassed when we try to relate our 
particular view-points with those of others and to relate them to any generalized 
scheme of nervous function. I propose to formulate some of these difficulties and to 
suggest what I venture to think may be a methodological aid to their comprehension, 
but such an attempt within the compass of a single address can only be of the most 
sketchy nature and supported by the minimum of evidential facts. 

In the first place we may consider some aspects of scientific methodology as 
applied to the study of the nervous system. Let us, however, be clear as to this, 
that so far as concerns the application of scientific methods to our problem we have 
only the right to look for a relation of observed facts either directly described or 
mathematically symbolized. Science can never explain in the sense of telling us why 
things happen. 

An epistemology founded solely on sense data can give us nothing but an observed 
sequence of events; it can give us no theory of causation and it is nonsense to 
characterize an event as determined or undetermined. I preface what I have to say 
with this caution because if we find later that our scientific method is inadequate to 
describe the whole of nervous activity it is of no use to reply that it must be valid 
after all because it affords an explanation of certain observed phenomena. Science 
only relates, it explains nothing. 

If we ask a neurophysiologist what ideal he envisages in his work he will 
inevitably answer that he is preparing the path for an ultimate account of the 
activities of the nervous system in mechanical terms. The time would not suffice for 
an adequate discussion of the implications of such a mechanistic programme. I 
should like to refer anyone interested to the admirable discussion of the subject by 
Woodger in his “ Biological Principles.” I can at present only touch on a few points. 

To begin with, what do we mean by a mechanistic account ? If we turn to 
Whitehead, mathematical physicist and philosopher, his answer is not encouraging. 
What is the sense, he says, of talking of mechanics when you do not know what you 
mean by mechanics? Broad is more explicit but not very helpful to the biologist. 
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He tells us that all mechanical explanations imply that the phenomena under 
discussion obey either Lagrange’s equations or some substitute which approximates 
indefinitely to them for ordinary velocities. Such a mechanical explanation can, as 
Broad says, only be applicable to microscopic and not to macroscopic entities. In 
practice all the more rigid forms of mechanism require a microscopic analysis of 
phenomena, and this is simply because they are palpably false if asserted to apply 
directly to all macroscopic phenomena. Macroscopically there are laws of nature 
which are not capable of a mechanical analysis, for example, the laws of electro- 
magnetics. Hence pure mechanism is certainly false if it be asserted to hold 
macroscopically of everything in the world. 

Mechanism, however, in this strict sense is not intended by the neurophysiologist. 
What he really means is that he endeavours to describe nervous processes by using 
the concepts of physics and chemistry. It is true that when we press for further 
information we find that the majority of physiologists are still dominated by a 
nineteenth century materialism, and that their ultimate reality appears to consist of 
little bits of matter pushing each other about. 

This is not, however, of methodological importance. As Andrade says: 
‘“ Whether the man of science regards his atoms as having an ultimate reality or 
not does not affect the validity of the theory; the theory is just as useful in 
introducing order and promoting discovery if they are merely polite fictions as if 
they are desperate realities.’ The success of biophysics and biochemistry is in no 
way dependent on their metaphysical validity. As Vaihinger has taught us in“ The 
Philosophy of As If,” our whole philosophy is based on the employment of useful 
fictions and the chemical and physical theory of life is just such a useful fiction. 

It is opvious, however, that even from a mechanistic point of view the activities 
of the nervous system cannot be expressed solely in chemical and physical terms. 
Needham has given an amusing quotation from the writings of Albert Matthews 
that will express this point as well as I could hope to do in a lengthy and technical 
argument. “ Adsorption,” he says, “is a physiochemical term meaning the con- 
centration of substances at phase boundaries in heterogenous systems. Dressing 
can be called a process of adsorption. Every morning clothing which has been 
distributed throughout our environment-—dispersed in the surrounding phase— 
concentrates itself at the surface of our bodies. At night the process is reversed. 
We might go on to express these events by a curve or isotherm showing how the 
quantity adsorbed is a function of the amount in the room, how it usually proceeds 
to an equilibrium, how it is greater at low than at high temperatures, that it is 
reversible and not accompanied by chemical change in the clothes, that it is specific 
in that certain clothes are adsorbed with greater avidity than others, and finally we 
could prove that the clothing moved into the surface film in virtue of the second 
law of thermodynamics and in consonance with the principle of Willard Gibbs.” 
This parable is self-explanatory and it is only when the physical and chemical 
concepts are supplemented by the introduction of macroscopic mechanism that 
nervous activity can become superficially intelligible. The nervous system from 
this point of view consists of a republic of mechanisms each possessing a definite 
anatomical structure and responding in a characteristic fashion to specific environ- 
mental changes. 

It is by the study of these isolated mechanisms and by their functional 
integration that our conception of the activities of the nervous system has been 
built up with a considerable degree of success. I shall only venture to point out as 
briefly as possible certain difficulties that attend this method. We have been amply 
warned by Sherrington that an isolated reflex is an abstraction, and that every reflex 
is influenced by the activity of the rest of the nervous system, but it is disconcerting 
to find how little these warnings have been appreciated in the past and the appalling 
difficulties engendered by their neglect. Perhaps no one has done more than 
Goldstein to emphasize the necessity for regarding the activity of the nervous 
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system as a whole and one could wish that he had pushed his doctrines to their 
logical conclusion and dealt with the essential correlation of the activities of the 
nervous system acting as a whole with its environment equally considered as a 
whole. 

One of the principles on which this methodological integration rests is the 
persistence of the type of response of the isolated reflex mechanism. Everyone 
knows the beautiful experimental verification of the law of reciprocal innervation in 
the spinal animal and when some years ago I demonstrated that inhibition of the 
antagonists never occurred in the voluntary movements of the intact human being 
the demonstrations were objected to as being at variance with the laws of reciprocal 
innervation. That these findings have since been amply confirmed emboldens me 
to cite them as a test case. What concerns us is how the nervous system accom- 
plishes its task when functioning as controller of the activities of the whole organism, 
not how an isolated unit of its mechanism will behave under artificial conditions. 
The experimental proof of the synergic contraction of antagonistic muscles could 
have been anticipated by a consideration of the difficulty of performing an ordered 
movement without the moderating influence of the antagonists. Again, the 
qualitative nature of the activity will be modified or reversed by the activity of 
allied mechanisms. I need hardly remind you of the many illustrations of this 
truth derived from the physiology of the postural mechanisms. 

Next, the quantitative response is dependent on the activity of the nervous 
system as a whole. Perhaps the most impressive evidence for this truth is furnished 
by the patellar reflex. The patellar response, which after all is only a sign of the 
skeletal muscular tonus, follows every variation of the emotional state, and a 
continuous record of successive knee-jerks or direct observations on mucular 
tonus presents, as accurately as does the so-called psycho-galvanic reflex, variations 
in cortical and thalamic activity. Conversely, not only may its excitability 
be modified, but the nature of a cortical reaction may be reversed by the 
state of spinal mechanisms, as was shown by Graham Brown and Sherrington. 
Both the quality and quantity of the activity may depend on the state of the effector 
organ on which the nervous mechanism acts. Thus many years ago I showed that 
the effect of the sympathetic on the bronchial muscles entirely depends on their 
state of contraction or relaxation. Stimulation of the sympathetic will be followed 
by contraction of a dilated bronchiole and dilatation of a constricted bronchiole. In 
its power of adaptation of function to compensate for disturbances in its mechanism 
the nervous system exhibits a lability very disconcerting to any attempt to establish 
functional localization. The classical experiments of Graham Brown have shown 
how the functions normally attributed to the motor cortex can be carried on after 
its bilateral ablation in the chimpanzee and, if the digression be permissible, I suspect 
that this is the true story of many clinical cases of recovery from hemiplegia. The 
ablation experiments of Lashley have again shown such remarkable persistence of 
functional activity after removal of nearly the entire cortex as to lead him to the 
formulation of a doctrine of the equivalence of nervous functional elements. But 
experimental or pathological interference is unnecessary to demonstrate the fact that 
it is the nature of the activity and not the architecture of the mechanism that is 
the predominant factor. We can all satisfy ourselves of this by such a simple 
experiment as the first attempt to write with the left hand when movements which 
had hitherto been solely executed by a highly complex mechanism are found to. be 
executed by the unaccustomed hand with a wonderful degree of success. To direct 
appropriate activities of the organism the nervous system functions as a whole, 
and by virtue of its ability obstruction of any one executive mechanism will be 
compensated, however imperfectly, by the remainder. On the sensory side it is 
of course obvious that interruption of paths ‘conveying environmental stimuli to the 
central nervous system is absolute in its effects. It is lack of the appreciation of 
the fact that a highly labile nervous system acts as a whole that has led to the 
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hasty and superficial generalization drawn by the behaviourists from the great work 
of Pavlov. No one studying the technique of his school can fail to appreciate that 
we have in the conditioned reflex an abstraction. The study of the conditioned 
reflex is invaluable as indicating how, under certain conditions, a uniform response 
may be built up, but highly misleading if it be imagined that with the nervous 
system functioning in its normal entirety behaviour can be integrated from a 
sequence of rigidly conditioned responses. The Pavlov experimental animal is in a 
highly abnormal condition. It has been isolated from external environment to an 
extent that hardly ever occurs in normal life, the internal somatic environment has 
been similarly tranquillized, and it is not till when, in the absence of the majority 
of environmental stimuli, the nervous system has entered into a state of torpid 
equilibrium that the specific experimental stimuli can be applied with success for 
the demonstration of conditioned reflexes. 

So far we have been considering the relation of the nervous system as a whole 
to its specific activities. This is, however, but a part of the organic whole. Its 
activities are affected and affect the entire chemical and physical milieu constituted 
by the body. It would be impossible here to discuss the relations of the nervous 
system to the chemical milieu. I need only remind you that the reactions are 
reciprocal. A great mass of experimental and pathological investigation has 
demonstrated the manifold effects of variations of the ionic equilibrium of the 
blood and tissues on the ‘exeitability and mode of reaction of the nervous system. 
There is an increasing amount of evidence of a reciprocal action of the nervous 
system on the ionic equilibrium of the blood and tissues. The study of the 
hormonic regulation of the activity of central nervous mechanisms is still in its 
infancy. We had been so long accustomed to dealing with the peripheral action of 
hormones that their central activity was for a time neglected. Of late evidences 
of the action of the various vegetative nerve centres of the diencephalon by the 
internal secretions of the pituitary have been added to almost daily whilst 
evidence of the reciprocal control of pituitary activity by the diencephalic centres 
is suggestive. The reaction of the somatic system by means of hormonic influence 
on central nervous mechanisms is, moreover, not confined to those mechanisms 
subserving vegetative functions. The reaction of a castrated animal to testicular 
extract is a case in point. 

We cannot neglect yet another aspect of the relation of the whole to the 
nervous system and that is the factor of time or duration. No stimulus-reaction 
event can ever leave the nervous system in the same condition as before. Even 
when we are investigating a physiological abstraction, an isolated reflex in a 
physiological preparation, we note minor variations in the responses to physically 
identical stimuli, variations quite apart from those which we ascribe to refractory 
period, facilitation and fatigue. We are sufficiently content if these variations are 
negligible for our purposes, knowing that our experimentally isolated reflex are is 
still far from isolated from the many adjacent nervous structures mutilated and 
disordered by our operations. But in the activities of the organism considered in 
relation to the whole, that is to the natural environment, temporal flux plays a far 
greater role. The environment itself is not static, but its change may be slow and 
inappreciable ; the nervous system, infinitely more labile, is in a state of continuous. 
change. Every reaction leaves its imprint not only on the mechanism immediately 
involved, but on the whole of the nervous system. Never again will the potential 
activity of your organism be the same as it was a few minutes or even a fraction of 
a second ago. Just us the question of free will or determinism is a false dilemma, 
because never again can the same set of conditions occur, so in the intact nervous 
system an identical response is impossible. If this may seem to be a trifling with 
minutiz when we are considering very simple physiological problems, it is very far 
from insignificant when we deal with reactions of the whole organism. Even when 
attempts are made to apply quantitative methods to the study of simple tropisms in 
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the lowliest organism the variability of reaction is such that all attempts to express 
a quantitative relation between reaction and environment have failed. We are apt 
to forget that in dealing with a unicellular organism reacting as a whole to its 
environment we are considering a system infinitely more complex than the highly 
specialized reactionary units involved in a reflex preparation. For this reason the 
variability of reaction will be far greater in the amoeba than in the spinal frog. 
This does not mean that variability or impredictableness as a quality exhibited by 
organic systems necessarily involves a mystical element. The complexity of 
conditions in the ever-changing organism and environment is in itself sufficient. 
The invocation of Heisenberg’s Principle of Indeterminacy by some biologists to 
account for impredictability of reaction is really indefensible. Heisenberg’s principle 
refers to micro-mechanics and it is absolutely illegitimate to import such 
considerations into the consideration of the mechanics of macroscopic entities. 

But if neurologists err by their attempts to import a rigid determinism into their 
integrated reflex systems, psychology, which contemplates a far more extensive and 
complex field, sins yet more grievously. All analytic psychology is tainted with the 
same fundamental vice of treating functional abstractions as if they were existent in 
their own right when considered in relation to the total organic activity. Neuro- 
logists should have other use for their critical weapons than to turn them against a 
happily expiring monster, but it is perhaps permissible to say that had it not been 
for the scientific obsession for rigid systematology, the crudities of Freudianism 
would never have obtained credence. 

The nervous system is not, however, a passive organism only responding to 
changes in the internal and external environment. All evidence derived from 
recent electrophysiological work seems to demonstrate a state of autogenous activity. 
Pathological evidence is equally cogent. It is possible to regard many forms of 
organic behaviour as manifestations of a release of autogenous activity determined 
by the state of equilibrium of the nervous system as a whole, 

All these considerations leave us with a very different mechanism to that which 
could be conceived of as built up by an integration of reflex units. If it be a 
mechanism it is one that acts as a whole, whose activity is autogenous but 
modified by the totality of the environment, whose lability is very great but still 
directed as a whole towards certain modes of reaction. If a unit of functional 
organization can be differentiated at all, and I do not think it can, it is not as 
the retlex are but as a mechanism which is governed by the sum of the resultant 
nervous stresses of the rest of the nervous system. Before the inconceivable 
complexity of such a mechanism, some biologists, notably Driesch, have recoiled 
and had recourse to some entelechy or a vital directing principle. 

Great as are the difficulties encountered at this stage they should not justify 
any such hypothesis as the vitalistic one. Spinoza’s famous dictum is apposite : 
“No one has yet learned from experience what the body, regarded merely as a 
body, is able to do in accordance with its own natural laws for no one knows 
enough about the constitution of the body to examine all its functions.”’ The 
mechanistic view in no way commits us to a materialistic metaphysic. It merely 
states that whatever the processes of life may be they work in an orderly way 
producing similar effects under similar conditions. The machine theory is method- 
ological and its validity will he tested by its capacity to deal with all aspects of 
organic activity. 

Up to now we have been considering the immediate reaction of the nervous 
system to environmental changes. We have in fact abstracted from the whole of 
functional activity such processes as appear to finally attain an object that is in 
immediate temporal and spatial relation to the reacting nervous system. But the 
greater part of both animal and human behaviour, at any rate the more important 
part, is directed to events not occurring in immediate temporal or spatial relation to 
the organism. I will take one such instance, purposely choosing an animal low in 
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the evolutionary scale so as to avoid psychological complications. We are all 
familiar with the story of the solitary wasp and the caterpillar, how it stings the 
caterpillar in exactly the right segment to paralyse the nervous system, lays its eggs 
in the paralysed body and flies away, having ensured that the larve which it will 
never see shall in the course of time hatch out and feed on an unresisting host. How, 
it may be asked, can such a series of events be explained by any mechanical theory ? 

Now if we do not go beyond the immediate data I cannot see that these and 
similar acts, such as the nest-making of a bird or rabbit, are qualitatively different 
from a much simpler behaviour pattern such as impregnation performed by an 
animal or even savage man. In the latter case the functional chain, set in motion 
by the proximity of the female, conditions first the act of copulation and the reflex 
sequence next involves an entirely different group of nervous mechanisms leading to 
discharge of the semen. In the case of the wasp the temporal sequence is sting, 
then egg deposition, and of course in neither case is there foreknowledge of the 
ultimate result. The real difficulty lies elsewhere and is, I think, insuperable for a 
mechanistic methodology. A nervous system is not to be thought of as only a 
collection of functional mechanisms completed and ready to respond to environ- 
mental changes. It is a present event embodying a history, and considered apart 
from its history or temporal extension it is an abstraction. As Broad puts it: “ An 
object separated from its history is clearly not the kind of thing that could possibly 
exist. . . . It is evident that every object has a time dimension as well as any space 
dimensions it may have.”” There is nothing mysterious about this; it means no 
more than that every existing object, whether at rest or in motion, is a strand of 
history with some duration. To account in mechanistic terms for the order and 
development of the successive functional unities in the example of instinctive 
behaviour that we have just been considering is impossible. We have invented a 
machine without a mechanic and in a scientific inquiry we are not free, at any rate 
at present, to envisage the theological assumptions that made Cartesian mechanism 
possible. When we are confronted by an insoluble antinomy we are justified in 
inquiring whether the problem is legitimately presented, whether in fact the impasse 
has not been originated by the unjustifiable abstraction of certain particulars from a 
connected whole. In other words, I question an epistemology based on the 
abstraction of such elements as only lend themselves to ultimate chemical and 
physical investigation. As Jacks has pointed out, no system of philosophy can hope 
to survive that does not include an account of the philosopher himself. Similarly 
no account of the nervous system can be other than an abstraction that does not 
envisage its relation to mental events. For present purposes we need not be tied to 
any theory of the relation of mind to body, we need only the brute fact, verifiable 
by the evidence of normal and pathological psychology, that mental events are 
invariably accompanied by related nervous events. If we study our own behaviour 
introspection informs us that a sequence of activities leading to the achievement of 
an objective remote in time exhibits at, its inception awareness of the objective and 
at every later stage awareness of the adaptation of the succeeding activities to 
the end in view. 

There is no evidence that an operation of consciousness can take place without 
concomitant activity of the nervous system, hence, whatever be the relation of this 
nervous activity to the purposive mental process, it must at least include the 
nervous correlate of purpose. Whether or not our attention be directed to the 
purpose of a course of action is determined by general conditions with which we are 
not concerned for the moment. We may be from the onset immediately aware of 
the aim of our activity, or only after introspective inquiry, or again we may only 
receive a step-by-step revelation of the more proximate aims in a temporal series. 
In every case the principle of regarding nervous function as a whole compels us to 
predicate some condition of nervous activity that is related to the purpose of which 
we are aware. Inasmuch as the activities of lower animals exhibit a like character 
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of orientation we are justified in assigning a directive or teleological factor to nervous 
function as a whole. We have in fact found some evidence of a mechanic for our 
machine. 

The proposition that I am supporting is of such vital importance for a holistic 
interpretation of nervous function, and there is so much muddled thinking on the 
subject, that perhaps it may be pardonable to reiterate it, avoiding the technical 
language of metaphysics. From the purely empirical standpoint the data are these. 
My own awareness of purpose is a private datum, but I receive certain sensory data 
from my fellow-men which I interpret as communicating that they also are aware 
of purpose in their activities. I only achieve this result by an act of faith in the 
existence of other minds. That this is an act of faith and not a datum of experience 
is obvious, but it is a faith that is universal and there is nothing to be gained by a 
discussion as to the mind’s knowledge of other minds. The data of pathology tell 
me that in the absence of nervous activity there is no awareness of purpose in my 
fellow-men, and I have to assume that this holds true for myself. Further, an 
analysis of my experience of purpose tells me that it is compounded of kinesthetic 
and sensory images, and again I find as a neurologist that destruction of certain 
parts of the nervous system renders the entertainment of such images impossible. 
I can then assume that there is a nervous activity correlative, but certainly not 
identical, with my awareness of purpose. As the chain of actions that is necessary 
for the achievement of my purpose unfolds itself I find that each phase of activity 
is tinged with the same awareness of purposeful orientation. 

In popular language I know why I am doing something. It follows, therefore, 
that the whole chain of physical nervous activities possesses the same attributes that 
are necessary correlatives of the awareness of purpose in the mind. It should be 
unnecessary to say at this point that no theory of the relation of bodily and mental 
states is implied. Now with repetition or perhaps from preoccupation with other 
matters I often find that a purposive action is unaccompanied by awareness of 
purpose unless at some stage I interrogate myself and by an intellectual effort bring 
the awareness of the original and present purposeful nature of my activities into the 
field of consciousness. This generally occurs when some obstacle or interruption 
occurs to the chain of purposeful activity, and if I had to answer in a few words the 
query of James’s famous essay: ‘ Does consciousness exist?’ I should reply: 
“Only when difficulty or interruption occurs in the course of vital activity.” 
Sometimes these patterns of reaction run so smoothly that awareness is entirely 
absent and the purposeful nature of the activity can only be inferred rather than 
recollected. 

Now there is no functional break between all these forms of activity. From the 
objective point of view the form of activity is indistinguishable in the case in which 
I designedly perform an action, such as withdrawing a foot from an unpleasant 
stimulus, and bestow meticulous care on the purposeful direction of every movement 
to that end, when I negligently repeat the same movement as a habitual reaction 
only becoming aware of its purposefulness by introspection, and when the action is 
performed for the first time by an infant or an ament, and hence, never had a 
conscious correlation. The physical orientation which may or may not be cognized 
as purpose is present in all these cases, since they indistinguishably lead to the 
same end-effect. It is the orientation of activity to a specific purpose that is the 
dominant characteristic, and in certain conditions we are assured by consciousnéss 
that this dominance was present throughout. 

If these arguments are sound we seem to have arrived at a teleological 
interpretation of nervous function, not by what Avernarius would have termed 
anthropomorphic introjection, but as a deduction from the consideration of the 
nervous system in relation to the whole of its activities. There is more, then, than 
methodological expediency in the advice of Sherrington to consider reflex function 
from the teleological point of view. 
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Now teleology has an evil reputation in science. The doom of Aristotelian 
teleology was pronounced in the seventeenth century by Bacon when he said that 
“Final causes” might be ‘ well collected and inquired in Metaphysick but in 
Physick they are impertinent.” And yet, as we have seen, teleology in human 
experience is a living fact. It is the conception of a final cause that is dead. 
It belongs to a static view of the universe that is untenable alike for the scientist 
and the metaphysician. Teleology does not imply orientation towards a final cause 
for there can be no finality. Teleological activity not only transcends proximity in 
the temporal life of the individual but, coextensive with life in the universe, it 
transcends the individual life. The universe is a continuous becoming and the great 
service that M. Bergson has rendered to this age is to re-examine the teaching of 
the Eleatics. The aim is implicit in the whole and it is in its relation to the whole 
that the nervous system is influenced by the aim. It is true, however, that as 
Boutroux and Poincaré have shown us there is an element of contingency in 
natural laws. The teleological orientation of the nervous system may not 
necessarily attain its aim, it may indeed be; sometimes ill-adjusted for such 
attainment. 

It is no easy task that I am proposing ; it demands a fundamental change in our 
methods of thought. It is from the present whole of the external and internal 
environment that we are called on to construct our picture of the nervous system, 
not from a synthetic integration of primarily abstracted mechanisms. How does 
this accord with science ? Eddington shows how physical science is to all intents 
a closed cycle depending on a circular array of definitions. To quote Needham: 
“Potential” is defined in terms of “intervals,” the intervals in terms of scales 
or clocks, the scales or clocks in terms of “ matter,” and matter in terms of “mass,” 
“momentum,” and “stress.” These latter entities are analytical expressions 
containing various combinations of potentials—a term we have already defined. 
What is true for physical science should also be true for biology if it were a rigid 
science. There appears to be no room for teleological orientation. It seems a hard 
case but if we are right in our proof that teleology is an experienced fact so much the 
worse for our methodology. We have illegitimately abstracted our scientific premises 
from the organic whole. I suspect, too, that some of our resistance is emotional. 
We forget the truism that I mentioned earlier ; science cannot explain. To take an 
example from physics: To satisfy this persistent why, Newton formulated the law of 
gravitation in terms of forces. No one now believes that these forces exist and it is 
a matter of unimportance to the scientist whether they exist or not. The law of 
gravitation and its forces is a mathematical formula and a mathematical formula 
cannot cause bodies to fall. As Stace points out, exactly the same criticism 
applies to the introduction of irregularities of space time in Einstein’s law. We 
can only relate the data of experience and not explain them. This lust for 
explanation is, as the same writer puts it, the desire to express unfamiliar symbols 
in terms of familiar symbols. It is a desire emotional rather than intellectual in 
origin. 

An acceptance of teleological activity greatly amplifies our conception of the 
status of the nervous system in relation to that which Smuts terms the holistic 
universe. To the neurologist in his clinical capacity the gain should be great. 
Our reinterpretation of nervous function in terms of the whole reveals neural 
organization as dynamic rather than static. The effect of a lesion is to cause 
simplification of behaviour rather than radical alteration. The nervous system 
collaborates with fewer units, but by re-arrangement of its functional mechanism 
still tends to maintain its teleological orientation. No such re-arrangement is 
possible without affecting nervous function throughout the whole system. The halo 
of what we are pleased to call functional symptoms surrounding any gross 
disturbance is organically part of the central syndrome, and is an expression of the 
generalized simplification of reaction in the new conditions. From the dynamic 
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point of view of the whole it is not, as Lashley well says, “ the specific reaction, 
but the mode of synthesizing activity that is affected by cerebral lesion.” When 
we include the teleological in the holistic view, activities that were intrinsically 
inexplicable become significant, especially when we realize that the whole social 
organism transcends the individual. The apparently meaningless behaviour of the 
individual ant acquires an entirely new significance when we regard it as only a 
unit in the activity of the whole complicated nervous system of the ant-hill, and 
probably much of human behaviour may be similarly explicable if we regard the 
activity of the individual, the race and humanity as teleologically conditioned by 
the whole. 

Occasionally pathological changes allow some glimpses of the earlier stages of 
nervous function. The removal of more recent functional arrangements by disease 
permits the appearance of traces of earlier activities. It is doubtful to what extent 
we are entitled to regard the appearance of a new method of response in cases 
suffering from nervous lesions as due to the relaxation of inhibition. This assumption 
is commonly made in respect to all sorts of pathological manifestations, but there is 
little evidence to be adduced in its favour. All that we are entitled to say is that 
the nervous system adopts a new form of reaction and that this may often be 
recognized as an older and simpler form. The readiness with which neuropathologists 
have adopted the theory of inhibition is an example of the danger of arguing from 
the study of artificially isolated reflex preparations. Even in _ physiological 
observations the evidence for the occurrence of inhibition in the central nervous 
system is very questionable. The simplification of function due to the disablement 
by disease of certain more recently acquired activities may lead to the reappearance 
of activity in its earlier forms. The views of Ramsay Hunt on the paleological 
significance of certain striatal symptoms are known to everyone and perhaps merit a 
less sceptical treatment. Unfortunately they have been advanced in terms of a 
static rather than a dynamic conception of nervous activity. They are dominated 
by the ideas of inhibition which I have already criticized. It would be more 
fruitful to regard these reactions as representing the attempt on the part of the 
nervous system to utilize older and simpler forms of activity to adjust itself to its 
environment rather than as the unchaining of a group of nervous mechanisms that 
run riot in purposeless activity. 

The universe regarded as an organic whole exhibits a continuous process of 
change. Of finality or the ultimate direction of this flow we can know nothing and 
it is for this reason that R. §. Lillie’s mathematical interpretation of teleology 
fails. He presents it as a special case of the theorem of Le Chatelier and holds 
that the attainment of equilibrium between living organisms would express all 
organic teleology. If from the past history of the whole we can learn something 
of the significance of specific types of nervous activity, so it is possible for us 
from such indications as we can gather of the immediate teleological direction to 
guess at the meaning of certain preponderant nervous functions. Man is the first 
being in organic history that has the power to say “No” to emotional urgency when 
it threatens to interrupt his teleological activity. As Goldstein puts it, he is the first 
ascetic. This supersession of the organic reactions, rather than the increasing power 
of discriminating activity, seems to me to be the significant fact of nervous develop- 
ment. Whether it is a promise of continued progress is another matter. It is 
fashionable for the neoplatonists, for reasons that do not concern us here, to doubt 
the probability of further human progress. From the empirical point of view, 
however, it is possible to ignore arguments based on the absence of any distinct 
evidence of progress within recent history. A geneticist would smile if asked to 
draw conclusions from such scanty material. As James once said in another 
connexion : in an audience of some sixty or seventy people if each person in it could 
speak for his own generation we should be carried away to the black unknown of the 
human species, to days without a document or monument to tell their tale. To pass 
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to the concrete, human history even in so short a time does give us some evidence in 
favour of this thesis. The ingestion of food no longer plays a predominant part in 
our daily life; the lust for destruction and aggression, in spite of recent history, is 
deprived of much of its old power; if I interpret rightly the trend of art away from 
the chocolate-box designer and the ballad-monger, I seem to discern the coming of a 
day when an unattractive appearance will no longer deprive human beings of the 
greatest of all spiritual values. We have no guarantee of progress but there is, I 
think, no evidence of regression. If the creative activity of the whole on the brain 
as an organ of mind be in the direction of progressive development I am personally 
not frightened by entropy and the second law of thermodynamics, for I doubt their 
applicability to the organic whole. 

As neurologists we can only follow these functional indications by thinking of 
the nervous system in relation to the organic whole and abstaining from conclusions 
based solely on either mechanical or one-sided psychological abstractions. The 
method was foreseen by Waterston, a little-known physicist, ““ who,” I quote from 
Dr. Myers, “in 1843 gave expression to the view that the phenomena of mind will 
one day be employed to throw light on the phenomena of matter .. . that 
organization is the striking feature and that if molecular philosopny is ever destined 
to advance into the region of (biological) organization the phenomena of perceptive 
consciousness will admit of being applied to illustrate the physical aspect of the 
elementary process of matter.” It is a part of this programme that I have 
endeavoured only imperfectly to put before you. By conceiving the nervous system 
as an organic whole we arrive at a new understanding of nervous mechanism. By 
further extending our conception of the whole to include mental activities we obtain 
a teleological view of mechanism that enlarges its significance. Our resistance to 
the removal of the self-imposed limitations to our own particular methodology is a 
natural one. Method is an economy of thought and mankind fears thought more 
than it fears death. We have found our several methods to work well each in its 
own sphere of action and it is not till impertinent outsiders try to correlate our 
results that we realize how far removed each is from the reality of the whole. 
Restrictions that give the illusion of a complete system are very precious to us. I[ 
remember when in the exuberance of youth I told an aged relative (the indiscretion 
subsequently proved expensive) that I did not believe in the devil, she answered 
sorrowfully, “ You want to take everything from me.” 

Science has long ago abjured the evil one of Cartesian dualism but it in practice 
is loth to part with a comforting hypothesis that simplified its methodology. 
Physical science has freed itself from the tempter but biological science still lags 
behind, basing itself on nineteenth century physics. As Whitehead puts it: 
Scientific reasoning is completely dominated by the presupposition that mental 
functionings are not properly part of nature. Accordingly it disregards all those 
mental antecedents which mankind habitually presuppose as effective in guiding 
cosmological functionings. As a method this procedure is entirely justifiable, 
provided that we recognize the limitations involved. These limitations are obvious 
and undefined. The gradual eliciting of their definition is the hope of philosophy. 

These considerations may seem to have little application to conventional 
neurology. I am afraid that I am unrepentant. I look forward to a day when 
a neurologist will be a humanist in the widest sense, when the psychiatrist will no 
longer shun the laboratory and the neurophysiologist will be the trusted collaborator 
of the psychologist. 
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Detelectatic Bronchiectasis. Lobectomy. Recovery.—ERNEST FLETCHER, 
M.B., and T. HouMeEs SELLORS, F.R.C.S. 


E. C., female, aged 6 years. Attended Queen Mary’s Hospital, Stratford, in July 
1934, complaining of a cough which had been present since an attack of measles 
followed by “ pneumonia” four years before. The cough was always worse during 
the winter months, and the child's mother said that it had been much more severe 
during the previous winter and spring. It was paroxysmal in character, and a good 
deal of muco-purulent sputum was coughed up. There was no history of hemoptysis. 
The child was said to be losing weight. 

Past history.—Tonsillectomy 1933. Family history.—Nothing significant. 

Condition on examination.—General condition fair, but inclined to be cyanosed 
and dyspneic. Appetite poor. Chest: The percussion note at the right base was 
impaired, and auscultation revealed a poor air-entry over this area, with weak 
bronchial breath sounds, bronchophony, and crepitations. Blood-count: R.B.C. 
1,500,000; Hb. 70%; W.B.C. 12,000, with normal distribution. 

A skiagram of the chest showed a triangular shadow on the right side, with a 
slightly concave hypotenuse extending from the mediastinum downwards and 
outwards, to cross the diaphragm and reach the radiological periphery of the lung. 

Lipiodol injection showed well-marked bronchiectatic cavities, lying closely 
bunched within the triangular shadow. 

After a period of medical treatment, it was apparent that ground was being lost, 
as the general condition of the patient became worse and cough and sputum became 
more marked. It was accordingly decided to perform a single-stage lobectomy. 

Operation.—After anzsthesia had been initiated, but before the commencement 
of the operation, the intrapleural pressure was measured on the right side, and was 
found to be — 4 + 4m. of water. The anesthetic used was intratracheal gas- 
and-oxygen administered under slight increase of pressure while the chest was open. 

The thorax was opened in the sixth interspace, with removal of short lengths of the 
sixth and seventh ribs to facilitate exposure. The upper and middle lobes of the right 
lung were pinkish in colour and fully aerated. There were no adhesions present 
over the surfaces visible. The lower lobe was smaller than usual, and whereas its 
costal surface looked normal, there was a darkish-grey appearance towards the base 
and mediastinal aspect. The line of demarcation hetween healthy and collapsed 
tissue was irregular, though its general tendency was in an oblique line from the 
inner aspect of the apex outwards to the base. There were numerous fine filmy 
adhesions between the parietal pleura and the lung, particularly over the diaphragm- 
atic and mediastinal surfaces. As the lobe was being freed a fairly marked degree of 
adhesion was found in the interlobar septum. The phrenic nerve was crushed as it 
lay on the pericardium, and after some adhesions and the pulmonary ligament had 
been divided, the lobe was isolated as far as its hilum. Removal was effected by 
application of crushing clamps, special care being taken to crush the bronchus. 
The structures in the hilum were secured by ligatures of chromic catgut applied 
practically flush with the mediastinum. The wound was closed, and a small stab 
drain inserted posteriorly in the tenth space, to be connected with*a suction 
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apparatus on the patient’s return to bed. At the completion of operation the 
general condition was satisfactory, there had been little bleeding and no untoward 
occurrence. The time taken for the operation was forty-five to fifty minutes. 

Convalescence was fairly smooth, but on the twelfth day a bronchial fistula 
developed along the track of the small drainage tube. This closed permanently 
after two weeks. A skiagram taken after operation showed the right diaphragm 
high and immobile in the chest. Normal lung markings were present over the whole 
of both lung fields. Lipiodol injection shows the stump of the ligated bronchus. 

Pathological report (Dr. Norah Schuster).—The lobe looks rounded and solid. It 
is roughly pyramidal and about 2} in. from corner to corner. The pleura is slightly 
thickened, with shreds of adhesions attached. The surface where the root has been 
cut off shows numerous enlarged bronchi set in collapsed lung. About a quarter of 
the parenchyma at the outer angle is spongy, but the rest is contracted, dark red 
and hard, though not noticeably fibrous. 

Microscopically, near the hilum the bronchi are thickened and dilated, with 
infolded epithelium. Their structure is well preserved and there is a little active 
inflammation and leucocytic invasion of the mucosa. The most striking feature of 
the sections is the large amount of lymphatic deposit and small cell infiltration in 
and around the bronchial wall. The lymphatic hyperplasia is prominent all along 
the bronchial tree and the dilated bronchioles seem to be embedded in it. Some 
peribronchial fibrosis is present, but no interstitial scarring. The alveoli are collapsed 
and hemorrhagic near the hilum, but at the periphery they are open and show no 
sign of inflammation. Muscle hypertrophy of the bronchial arteries is very noticeable 
and is not associated with degeneration. 


Discussion.—Dr. FE. A. COCKAYNE said that about a year ago he had had, as a patient in 
the Hospital for Sick Children, Great Ormond Street, a boy, aged 6 years, with collapse of the 
lower lobe, which in a skiagram showed a similar triangular shadow and dilatation of the 
bronchi. After much hesitation he had asked Mr. Tudor Edwards to operate, and a lobectomy 
was performed with complete success. That boy, however, had been in better health than the 
patient in the present case. Judging by the number of cases of this kind shown before the 
Section during the last three or four years the condition is quite common, and the success of 
the operation in these two cases should encourage others to have their patients operated on 
before it was too late. Lobectomy, if done at all, should be done before the bronchiectasis 
spread from the lobe first affected. 

Dr. F. PARKES WEBER was puzzled in regard to the meaning of the term “ detelectatic 
bronchiectasis ”; he could not understand what the word detelectasis meant, in which the 
alpha-privitive of the Greek word “ atelectasis” was replaced by the Latin prefix “ de.” 

Dr. FLETCHER (in reply) said that collapse of the lungs was divided into three groups': 
(1) Atalectasis was a term reserved for congenital failure of expansion; (2) detelectasis 
formed a group closely connected with the now familiar basal triangular shadow, as seen in 
the present case; (3) apneumatosis indicated airlessness of the lung, and was always 
associated with bronchial obstruction or with compression of the lung from without, as, e.g., 
by phrenic avulsion or by thoracoplasty.?: 


Arachnodactyly with Congenital Heart Disease (? Patent Interventricular 
Septum).—E. A. CockaynE, D.M. 

J. D., male, aged 6 years 2 months. Father and one other child normal and 
healthy. The mother died of cancer. No consanguinity of parents. No history 
of similar condition in family. Has had measles and whooping-cough. Has never 
had rheumatic fever. He was brought up to the Hospital for Sick Children, Great 
Ormond Street, for treatment of his flat feet. The abnormal length of his fingers 
and toes was noticed and he was admitted. He has never had any cardiac 
symptoms except slight breathlessness on exertion. 


1 Tubercle, 1932, 14, 3. 2 Slides illustrating the three groups were shown. 
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On examination.—He is very tall and thin (fig. 1). Height 48 in.; weight 41 lb. 
Intelligence normal. The fingers and toes are very long and tapering (fig. 2), and, 
owing to the hypotonicity of the metacarpophalangeal joints, the fingers can be made 
to lie parallel with the forearm. There is no limitation of movement at any joint. 
There is neither kyphosis nor scoliosis. His head is dolichocephalic, with well- 
marked supra-orbital ridges, and the inner half of each eyebrow lies on the under- 
surface of the ridge, the outer half being in the normal position on the ridge. The 
forehead is vertical, and there are frontal and parietal bosses. His ears are large 
and prominent, but of normal shape. The hair is of normal texture and dark straw- 
coloured. The skin is dry and rough, especially on the forearms and legs. The 
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Control, of the same age. J.D. 
Fic. 1. 


extremities are bluish and rather cold. The muscles are very poorly developed, but 
their tone and power are normal in proportion to their size. Reflexes are normal. 
There is glandular hypospadias. The palate is normal and the uvula is not bifid. 
The pupils are contracted and eccentric; they react to light and accommodation. 
There is no nystazmus. 

Ophthalmological report (Mr. G. G. Penman).—There is ectopia of both lenses 
with the lower pole tending to be rather more forward than the upper pole, thus 
making the anterior chambers shallower below than above. 
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With the pupil dilated the upper edge of the left lens can be seen from about 
9.30 to 12.80 o'clock. The irides are tremulous, especially above, where they have 


no support from the lenses. Vision = ;‘5 with — 1:5 sphere, in the right eye, and 
so With — 1-5 sphere, in the left eye. The fundi are normal. Bora vl! 


Heart : The apex beat is in the fifth space half an inch to the left of the nipple 
line. It is also enlarged to the left in the third intercostal space. There is a well- 
marked systolic thrill and a loud systolic murmur, heard over most of the pre- 
cordia, but loudest at the apex. The pulmonary second sound is audible. There is 
no cyanosis. 





Fic. 2. 


The Wassermann reaction is negative. Serum calcium 10-0 mgm.%; phosphorus 
52 mgm.% ; phosphatase 10°8 units (Dr. Payne). X-ray examination shows a 
normal pituitary fossa ; the long bones, and those of the hands and feet are long and 
slender, but otherwise normal. There is considerable enlargement of the heart, 
especially of the left ventricle (Dr. Bertram Shires). 


Dr. F. PARKES WEBER said that of congenital-developmental mutational diseases 
arachnodactyly especially was found to bé associated with other congenital-developmental 
abnormalities or defects. In the present case, in addition to the congenital malformation of 
the heart, there was likewise Variot’s syndrome of xerodermia (in this case chiefly of the 
legs) and microsphygmia (exceedingly small radial pulse). 


Hereditary Large Parietal Foramina—F. Parkes WEBER, M.D., and 
E. SCHWARZ, M.D. 


V. B., a well-grown boy, aged 5 years. The two foramina in the skull (see 
radiograms, fig. 1 a and b) are situated one on each side of the sagittal suture, about 
30 mm. from the lambdoid suture. The right foramen measures 20 by 25 mm. in 
diameter and is 9 mm. distant from the sagittal suture, whilst the left one is 15 by 
30 mm. in diameter and immediately adjoins the suture. 
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This developmental abnormality has been very fully discussed by D. M. Greig 
(Edin. Med. Journ., 1927, new series, xxxiv, p. 629). 
In the present child the large parietal foramina are hereditary. The boy’s 


mother (also shown) Mrs. F. B., aged 30 years, healthy-looking, not a blood-relative 


—_ cai 





























FiGc. 1 (a).—V. 1 Fia. 1 (b).—V. Bb 





























Fic, 2 (a).—Mrs. F. B. Fia. 2 (b).—Mrs. F. B. 


of the father, has similar large parietal foramina, which can be felt and demonstrated 
by X-rays (see radiograms, fig. 2 a and b). They are 8 by 14 mm. in diameter, 
symmetrically situated 18 mm. from each other, one on each side of the sagittal 
suture, and 25 mm. from the lambdoid suture. The mother, like her son, has never 
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experienced any inconvenience from them. Neither the father nor their only other 
child (a boy, aged 1 year 9 months) has similar foramina. 

A sister, E. 8., of the boy’s mother, aged 22 years, unmarried (not brought to 
the meeting) also has large parietal foramina (see radiograms, fig. 3 a and b). The 
right one is 11 X 19 mm. in diameter and the left one is 9 X 20mm. They are 
symmetrically situated, 15 mm. apart, and at equal distances from the sagittal 
suture; the upper part of the lambdoid suture cannot be seen in the radiogram. 

1. S. has a twin sister, said not closely to resemble her, and not to show large 
parietal foramina. Their two brothers (aged 28 and 25 years respectively) and 
their other two sisters (aged 34 and 17 years respectively), and their mother (aged 


























Fia. 3 (a).—E. 8. Fia. 3 (b).—E. 8. 


56 years) and maternal grandmother (living, aged 88 years), are said also to be free 
from the depressions which mark large parietal foramina. The husbands of the last 
two are dead, but did not show the typical depressions on their skulls. 
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Large parietal foramina are not always bilateral, as is proved by cases of 
Lancisi, Humphry and others referred to by A. J. E. Cave (Journ. Anat., 1928, Ixiii, 
p. 172). In addition to a pair of large parietal foramina a skull figured by Greig 
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(loc. cit.) shows also a large foramen in the occipital bone. Large parietal foramina 
give rise to no clinical symptoms unless forcibly pressed on, but that they can be 
used successfully for purposes of malingering one case recorded by Greig proves. 

Greig (Joc. cit.) seems to have been the first actually to observe large parietal 
foramina in more than one member of the same family. His cases were in two 
brothers. But he writes that in W. 8. Symmers’s case (1895) the father was said 
to have had the same abnormality, which according to A. Maciesza (1910) was 
likewise found in two skulls unearthed from the same grave. 

Large parietal foramina must be distinguished from “ Symmetrical Thinness of 
the Parietal Bones” (D. M. Greig, ibid., 1926, xxxiii, p. 645), due to abnormal post- 
natal dysplasia, abiotrophy, or non-development of the diploé of the thin areas. In 
the Hunterian Museum of the Royal College of Surgeons (No. 23 E) is a calvarium 
showing large ovoid, sharply defined symmetrical areas of extreme thinness of the 
parietal bones. This skull is from the necropsy on a case described by F. Parkes 
Weber in the British Medical Journal for 1896 (i), p. 1027; he discussed the 
condition of the skull in greater detail in Brit. Med. Journ., 1905 (i), p. 129; 
normal parietal foramina were present and quite separate from the thin areas. 
Next to this skull in the Hunterian Museum is an ancient Egyptian one (presented 
by Sir Flinders Petrie) with similar parietal depressions, also showing normal 
parietal foramina in the ordinary position. Similar depressions in the skull of 
Khati, an Egyptian official of about 2600 B.c., are described in the British Musewm 
Guide to the First and Second Egyptian Rooms (second edition, p. 55) as having 
been “ artificially made in early life, because the surface of the bones is not broken.” 
G. M. Humphry thought the condition was probably congenital. Maier and others 
considered it a senile atrophy. Elliot Smith suggested that it was due (amongst 
the Egyptians) to the constant pressure of a heavy wig. Parkes Weber suggests 
that it is analogous to the remarkable local abiotrophy of the skin on the back of 
the hands in some old persons, which G. L. Cheatle (Brit. Med. Journ., 1909 (i), 
p. 1411) proposed to call “ Biotripsis.”’ 

The defects in the skulls of children due to “ lipoid-granulomatosis,” of the type 
of the Hand-Schiiller-Christian syndrome, are not likely to be confused with either 
of the preceding kinds of defect in the parietal bones. 


Discussion.—Dr. W. M. FELDMAN said that he wondered whether (1) in view of the 
identical appearances of skulls showing such congenital foramina and of skulls excavated by 
archeologists which led the latter to infer that trepanation had been in vogue some 8,000 or 
4,000 years ago, there was sufficient supplementary evidence to show that the holes in the 
excavated skulls were in fact the results of trepanation ; (2) whether such cases ever showed 
signs of cerebral herniation. 

Dr. R. C. JEWESBURY said that he had in one of his wards a boy aged 6 years with 
bilateral foramina of the parietal bones exactly similar to those in the cases which Dr. Parkes 
Weber had described. He had seen this child at regular intervals from birth, and had noticed 
that the anterior fontanelle had closed abnormaily early, and that there appeared to be also a 
very large posterior fontanelle which had remained open until the fifth year. He may have 
mistaken the posterior fontanelle for the parietal foramina, which at one time appeared to 
coalesce, and were now separated by a narrow ridge of bone. A skiagram had been taken 
which showed the two foramina very clearly. There were three other children in this 
family in whom no abnormality of the head had been noticed. Both parents appeared to 
have norma! heads. 


Pick’s Syndrome.—A. M. STEWART-WALLACE, M.R.C.P. (for Dr. R. A. 
ROWLANDS). 

A. H., male, aged 13 years, was admitted to the London Hospital on April 22, 
1935, with acute pericarditis, the onset having occurred twelve days previously. 
He was extremely ill, with a to-and-fro friction sound heard over the whole pre- 
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cordium, which later gave place to signs of considerable pericardial effusion. He 
had irregular pyrexia, sometimes reaching 102° F., and tachycardia; pulse-rate 120 
to 130. At this time the liver was not enlarged, and there was no cedema, ascites or 
pleural effusion. He had no other manifestations of rheumatism and no previous 
history of rheumatism or chorea. Tonsillitis two years ago. No family history of 
rheumatism. 

After five weeks, pyrexia and signs of pericardial effusion disappeared. Mean- 
while the liver became palpable and gradually enlarged until it reached three 
fingerbreadths below the costal margin; the abdomen became gradually distended 
and signs of ascitic effusion appeared. Dullness and diminished breath sounds 
were also observed at the base of the right lung. 

Paracentesis abdominis on July 13; repeated twice since, 194 oz. being drawn in 
all. Right side of chest aspirated on July 24; repeated on four occasions. 

At the present time there is a fair exercise tolerance, a brisk walk up the ward 
only producing slight dyspnaa. The veins of the neck are distended up to the angle 
of the jaw in an upright position. Pulse-rate average 110 to 130. There are signs 
of a right pleural effusion and small ascitic effusion. The latter has not been 
increasing lately, and no paracentesis has been performed during the last eight 
weeks. The liver is enlarged four fingerbreadths below the costal margin and is 
hard. No subcutaneous wedema. Heart: Apex beat is in the fifth space 4 in. 
internal to the nipple line, and does not move with change of position of the 
patient ; sounds clear; no murmurs.  Blood-pressure 125/90. Blood-count 
normal. 

Pleural effusion: Turbid yellow with excess of white cells. Coarsely granular 
oxyphils 36%; lymphocytes 57%; endothelial cells 7%. No organisms. Guinea- 
pig inoculation test negative. Ascitic fluid : turbid yellow with excess of white cells. 
Lymphocytes 74%; finely granular oxyphils 26%. 

Electrocardiogram : Simple tachycardia. Rate 140. Right ventricular preponder- 
ance. © T'”’ waves upright. 

Skiagram of chest: Right pleural effusion. Heart displaced slightly to the left. 
No cardiac enlargement. Left margin of heart very straight. No congestion of 
hilar vessels seen. No calcification of pericardium. 


Discussion.—Dr. PARKES WEBER said that the term “ Pick’s syndrome ”’ (excluding, of 
course, the interesting metabolic and cutaneous “ diseases”’) had been used to include 
various conditions. 


Mr. LAURENCE O'SHAUGHNESSY said that the size of the heart precluded a diagnosis of 
constrictive pericarditis and he would be inclined to diagnose a localized constriction of the 
inferior vena cava in its intrapericardial portion. Confirmation of this diagnosis could be 
provided by taking the venous pressure (Morawitz-Tabora) in one of the veins of the lower 
extremity and making a similar observation in one of the veins of the arm. 


Defective Saliva.—R. Cove-Smitu, M.D. and ALAN MONCRIEFF, M.D. 


This boy aged 16 months, the only child of healthy unrelated parents, has had a 
dry mouth since birth. It is stated that he has always had thick mucus in the mouth 
which at times has been ulcerated. Food is said to pass through him unchanged, 
especially vegetables. Although he makes the sound of crying, no tears have been 
seen. 

On examination.—Weight 21 lb.; moderately well nourished ; muscles flabby. 
The tongue and inside of the mouth are covered with thick mucus, teeth normal for 
age but poorly placed. The openings of Stenson’s duct appear normal. No other 
abnormalities of skin or other organs found. 
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When giver a lemon to suck he attacked it with relish but no saliva came, and 
after a short while the irritation of the undiluted lemon juice proved so great that 
the fruit was abandoned with crying. 

X-ray examination of the jaws and chest showed nothing abnormal (B. Shires). 
A sialogram is being attempted. A sample of “ saliva” (i.e. mucus from the mouth) 
showed no trace of ptyalin. Urinary diastase was normal, 20 units (normal limits 
up to 33-3). Faces: No excess of fat globules, undigested meat fibres or starch 
(W. W. Payne). 


Case of Hepatomegaly and Mental Backwardness. ? Atiology.— 
G. H. NEwns, M.D. (for Dr. DONALD PATERSON). 


T. D, aged 3 years, male, an only child, has been backward since birth, and is 
now only beginning to talk. He has had a protuberant abdomen since the age of 
9 months. 

On examination, he is slightly below normal stature and is definitely retarded 
mentally. The abdomen is protuberant, and the liver is enlarged almost down to 
the umbilicus. The spleen was not felt. The urine was normal. The lwvulose 
tolerance test showed a slight, but definitely abnormal, response, the blood-sugar 
rising from a resting level of 0°085% to 0°118% in one and a half hours and then 
falling rapidly. The response to adrenalin was normal, a blood-sugar of 0°205% 
being reached three-quarters of an hour after injection. 

Skiagram of skull and bones normal. Wassermann reaction negative. 


Discussion.—Dr. HELEN MACKAY said that two cases of von Gierke’s disease showing 
spontaneous improvement had been demonstrated at a meeting of the Section in the past 
year. In one case recovery was nearly complete. She suggested that the effect of adrenalin 
injection on the blood-sugar might vary with the phase of the disease, and that the case 
shown by Dr. Newns was very probably one of glycogen disease, in spite of the normal 
response to adrenalin. 

Dr. PARKES WEBER said that this case might well be one of von Gierke’s hepatomegaly 
from accumulation of glycogen in the liver, unless it was one of fatty enlargement of the 
liver, analogous to the large fatty liver which he had sometimes formerly seen in rickety 
children who died from bronchopneumonia. 


Renal Tumour.—R. C. Jewrssury, D.M. 


R. B., aged 6, male, swelling of the abdomen noted for six weeks; hwmaturia 
for a fortnight. 

Family history.—Nothing significant. Past history.—Previously healthy. 

History of present illness.—The swelling in the abdomen has gradually been 
getting more obvious. There has never been any pain. The child is in good health. 
There has been smoky urine on a few occasions. 

Condition on admission.—Well-grown child. Not obviously ill. Afebrile. 

Abdomen: Large hard tumour filling right loin, continued into a cystic lobulated 
mass which bulges out from the epigastrium. The mass is dull, it moves with 
respiration, and the intestines appear to be pushed to the left of it. The whole is 
painless. 

Heart, lungs, central nervous system normal. 

Investigations.—Urine: Blood noticed microscopically on several occasions. No 
pus, albumin or sugar. Uroselectan: No secretion apparent in either kidney up to 
fifteen minutes’ interval. | 
Retrograde pyelogram (Mr. R. H. O. B. Robinson): Large tumour in right 
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abdomen : lower part of the ureter is dilated, but no fluid has run into pelvis or 
calyces. Left renal shadow is not visualized. 

Blood urea: 66 mgm. per 100 c.c. 

Barium enema: Hepatic flexure displaced downwards by renal tumour. 

Cystoscopy (Mr. Robinson): The left ureteric orifice was normal and excreted 
indigo carmine. The right orifice was normal, but excreted no dye. 


Postscrirvt (26.11.35).—Laparotomy was performed by Mr. Robinson. The 
tumour proved to be a hydronephrosis and was successfully removed. 
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Section of Psychiatry 
President—H. J. NORMAN, M.B. 


October 8, 1935} 


Psychiatric Digressions 
PRESIDENT’S ADDRESS 
By Huppert J. NormMAn, M.B. 


“Tf any one is able to convict me of error in thought or deed I will gladly change. For 
I seek the truth by which no man was ever injured. The injury lies in remaining constant 
to self-deception and ignorance.’-—MARCUS AURELIUS. 


IsAAC D’ISRAELI in his fascinating “ Curiosities of Literature” has a section on 
the “ Titles of Books”” which commences thus: “ Were it inquired of an ingenious 
writer what page of his work had occasioned him most perplexity, he would often 
point to the title-page.” Without in any way laying claim to ingenuity—perchance 
because of that—I must confess to perplexity when deciding on a suitable title for 
this address. There are so many aspects of the subject which might be considered— 
but, given a title, there is the trifling matter of the writer's capability of dealing 
with it. After much deliberation I decided that it might be of interest to survey 
certain aspects of psychiatry, laying stress, therefore, on such matters as personal 
predilection dictates or, perhaps, which present circumstances indicate as requiring 
more full discussion. In any case the time is long past when it can be said, as it 
was of Francis Bacon, that anyone is able to take “all knowledge as his province.” 
Even to lay claim to knowing thoroughly one branch of the tree of knowledge 
is nowadays no inconsiderable thing—and, alas! I am not young enough to assert 
even that. 

3efore entering upon these chosen topics, it may be as well to define the term 
psychiatry. It is of comparatively recent origin. The New Oxford Dictionary 
mentions it as being used in 1846. It seems to have been established in usage in 
Feuchtersleben’s ““ Medical Psychology,’ where Dr. Babington says in his editorial 
preface that Feuchtersleben “turned his attention to the revival of the study of 
psychiatric medicine”; while in the author’s introduction he speaks of 
“psychiatrics proper—the doctrine of the diseases of the mind.” In 1857, 
Dunglison (“ Medical Lexicon’’) defined psychiater as “one who treats diseases of 
the mind. A mad doctor.” A slightly ambiguous term ! 

The strict meaning is “the treatment of mental disease,” but it has come to 
have wider implications and is used synonymously with psychological medicine. It 
is the section of medicine which deals with the causes, symptomatology, course, 
and treatment of mental disorders. Even this does not give a clear indication of 
what the subject embraces or of what leads up to an adequate comprehension of it. 
Preliminary to.it there is the study of psychology, and indeed of philosophy. The 
neglect of these has often been regretted. It would have been still more regrettable, 
but for the fact that so much of it is a waste of time, arid, and unfruitful. With 
the growth of knowledge of physiology, however, there has been a gradual change in 
this respect, and it is to be hoped that there will be a more or less general 
consensus of opinion as to what are the essentials which students should acquire. 


1 Sydenham Society, 1847. 
DrEc.—Psycu. 1 
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Philosophy and Psychology 


The term psychological medicine has been mentioned and it may not be out of 
place to advert to the relative importance of psychology, or, indeed, of the 
philosophic aspect in general. So far as philosophical theories are concerned it is 
not necessary to give too much time to their consideration. After many centuries 
of disputation no agreed system has been evolved, and the logomachy still 
continues.” However, if we think at all, we do actually have some philosophical 
scheme even if we do not realize it *—just as M. Jourdain never understood that he 
had been talking prose all his life until his professor pointed it out to him! Even 
with a considerable thirst for knowledge I must confess that I found the territory 
somewhat arid.* But I do not propose to discuss philosophy as such and described 
by Croom Robertson as the “ theory of knowledge (as that which is known).” It 
it rather with the psychological aspect of it that we are concerned; and, indeed, 
through all the systems of philosophy it is the essential background, for without the 
thinker and his psychological processes, how can the universe be conceived. From 
this point of view we must certainly adopt an anthropocentric attitude—but with 
strict limitations. For us individually the world exists only so far as we are 
cognizant of it, but it seems unnecessary egotism to infer that, therefore, the whole 
universe is centred in man, a view comparable to the geocentric astronomy, the 
earth being regarded as the centre of the Universe because the human race was 
considered of supreme importance in the scheme of things. There may be other, 
and more important, worlds than ours. 

Among the welter of philosophic schools with their varying, often contradictory, 
opinions, how is one to decide to which to give allegiance? The decision seems for 
the most part to be a matter of temperament. My leanings have long been towards 
empiricism (or possibly I should say eclecticism—though I am a little dubious of 
the -isms); which has been defined as “the theory that all knowledge is derived 
from sense experience. It is opposed to all forms of intuitionalism, and holds that 
the mind is originally an absolute blank (tabula vasa), on which, as it were, 
sense-given impressions are mechanically recorded, without any action on the part 
of the mind.” *® It will be gathered, therefore, that I was chiefly influenced by the 
school of Bacon, Hobbes, and Locke. In that remarkable book ‘ Leviathan,’ we 
read that “Concerning the thoughts of man . . . the originall of them all, is that 
which we call Sense (for there is no conception in a man’s mind, which hath not 
at first, totally, or by parts, been begotten upon the organs of Sense). The rest are 
derived from that originall.” ® Or, as Locke put it, “ Nihil est in intellectu quod 
non prius fuerit in sensu.” I am aware that the comment upon this phrase was 
Except the intellect itself” ;’ but there is again a reply to that; it is the cerebral 
mechanism which is there and awaiting the development which nothing but 
recurrent stimuli can give it and thus form the clusters of communications which 
are described as ideas. 

It is interesting to think what might have been the course of events had the 
opinions of Aristotle (384-322 B.c.) become dominant, for his outlook was biological 
and he has been described as “ the greatest biologist of antiquity, perhaps of all 

* As it was in Harvey’s time, “In England he remembered only the droning of the commentators, 


the unprofitable exercises, and the thunders of the nominalists and realists.” Dr, Arnold Chaplin— 
“ Medicine in the Century before Harvey.’ 

3“ There are many who think they can get on very well without any kind of philosophy. But 
philosophy is no more than a name for our general outlook upon the world.”” Hugh Eniott—“ Modern 
Scie nce and Materialism,”’ p. 16. 

“ Philosophy is the pursuit of truth for its own sake.’’—Laycock (‘‘ Mind and Brain’’). 

4 Perhaps I am rather like Dr. Johnson’s friend who said—‘‘I have tried too in my time to be a 
philosopher, but I don’t know how; cheerfulness was always breaking in!”’ 

5 Encyc. Brit.—* Empiricism.” 

6 : ee or the Matter, Forme and Power of a Commonwealthe’’ (London: 1661). Pt. I. 
Chap. 1. 
7 Leibnitz, 
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time.” To him “the word ‘soul’ is synonymous with the word ‘life.’ Accordingly, 
the higher phenomena of mental life are included ainong the vital activities. Aristotle, 
therefore, regards psychology from the point of view of biology.” ® Looking back 
over the course of events one can hardly avoid coming to the conclusion that this has 
been the line of investigation most fertile in practical results. Had medicine not 
diverged into superstition and mystical rites, not become entangled with theology, 
but kept to the conception of the importance of the laws of nature in studying 
disease processes, what a different story it would have been! Hippocrates realized 
this in that same far-off age: and “ he it was,” as Celsus (First Century A.D.) tells 
us, “ who first separated medicine from philosophy.” That is . . . he observed 
and inferred without allowing his judgment to be biased by preconceived ideas.’° 

In spite of being brought up on a dualistic conception (as indeed we all are), I 
have steadily veered away from it. This I believe to be a process of enlightenment 

-though there will be different opinions as to that. I have no liking for Leibnitz’s 
“ pre-established harmony”; for interactionism ; for psycho-physical parallelism ; 
for epiphenomenalism as enunciated by Huxley; nor, indeed, for any system which, 
quite gratuitously, drags in, “an abstract mind” to what should be a branch of 
scientific investigation. Belief in such a “ mind” is an act of faith, incapable of 
disproof or, for that matter, of proof. Mind apart from organization is really 
unintelligible and unknowable—it is a general term which, as the good nominalist 
would say, has no corresponding reality. 

It was not till the eighteenth century that psychology began to be solidly based 
on physiology, though the movement had received a very definite impetus from the 
work of Harvey, Thomas Willis, and Humphrey Ridley. The chief exponents were 
La Mettrie in his ‘‘ L’ Homme Machine ”’;"' Descartes who would have included man 
in his mechanical scheme as applied to other animals but for his belief in the soul™ 
{acting through the pineal gland), and who had a conception of reflex-action and of 
the importance of the emotions ; Cabanis in his “ Rapports du physique et du moral 
de 'homme”’; and more particularly that great, but not adequately appreciated, 
researcher, Franz Josef Gall (1758-1828). From these it is an easy transition to 
Laycock, Maudsley, G. H. Lewes, Mosso, Hughlings Jackson, Biichner, Ferrier, 
Head, Sherrington, and Pavlov, to mention some of the more prominent exponents 
of rational (biological and physiological) psychology. 

It is practically agreed that the ultimate structure of the universe consists of 
molecules, atoms, protons and electrons,” and that matter and energy are merely 
terms descriptive of the flux of these—conceptions which in a limited degree were 
arrived at by Democritus and by Lucretius. At which geological epoch and in what 
manner the particular molecular aggregation which is called protoplasm came into 
existence, it is unlikely that we shall ever know, but, when it did, it was only a 
matter of time until if evolved into the complicated structures which we now 
observe. That such an evolution took place there seems to be no doubt. There was 
no break in the process of development from the diffused irritability of amoeboid 
forms (though even in them there is evidence of selective action), up to the complex, 
specialized functioning of mankind. ‘“ Consciousness’ was thus inherent from 
the beginning, even in our “ protoplasmal primordial atomic globule’"—to use 
W. S. Gilbert’s phrase—and with increasing complexity of organization it arrived 

® Encyc. Brit., 14th Edit. Article: ‘‘ History of-Philosophy.” 


® Aristotle’s Psychology (De Anima and Parva Naturalia). Translated by William A. Hammond. 
{London : 1902), p. 15. 

10 Dr. Charles Singer in Encyc. Brit. ‘‘ Hippocrates.’ 

11 * T,"Homme Machine ’’ was published at Leyden in 1748. 

12 “Tia Mettrie tried to show that Descartes’s belief . . . was merely designed to hide his true 
thought from the priests, and to save himself from persecution.” ‘*Man a Machine”: Chicago: 1927, 
p. 86. 


13To which have now been added ‘‘ neutrons’ 
J. W. N. Sullivan (London : 1935), p. 172. 
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at a stage when it was denominated “ self-consciousness.” “ What,” says Hugh 
Elliott, “is a state of consciousness? The untrained mind will, of course, 
immediately hypostatize it, and call it a thing. Let us, however, call it a process, 
and instead of regarding it as a thin and shadowy accompaniment of certain cerebral 
processes, let us boldly identify it with those processes, and say that it is one and 
the same” : or, in other words “ consciousness is itself a phenomenon of cortical 
transmission.” 1° 

It will be said that this is materialism and a mechanistic conception of man and 
of mind. It seems the probable scheme of things and one to which opinion is more 
and more tending. Observation, experiment, and the synthesis resulting from these 
would appear to provide sufficient work for the finite capacity of human beings. 
In the same tardy way that nervous complexity has been arrived at so will 
aggregation of knowledge obviously have to be achieved. The two things can only 
proceed pari passu. There is sufficient idealism in this conception for the ordinary 
individual ; an idealism which, it seems to me, is lost to those who wish to invoke 
some special creation when they reach a point where causation escapes them—an 
indolent method of dealing with a problem, one would think. 

Given the conditioned reflex and all the inferences made possible thereby through 
the indefatigable and epoch-making work of Pavlov, a cerebral mechanism can be 
constructed which is surely adequate for all the intellectual products of a 
Shakespeare, a Goethe, a Dante, or, and I say this with submission, even of a 
Bernard Shaw. 

In the same way that the process of evolution demonstrates the gradual building 
up, so do the devolutionary changes show inerrably the absolute dependence of mind 
upon organic structures. 

Popular Misconceptions 

For those of us whose life’s work is the care and treatment of the mentally 
disordered, one of the most regrettable things is the persistence of misconceptions 
regarding that work, and, indeed, in respect of insanity in general. 

It is said that the alienist is singularly impervious to new ideas—more so even 
than his medical brethren in other spheres of work, if that is possible: that things 
are always done better in some mysterious land across the Channel, or elsewhere, 
or, maybe, in Utopia; that cures are effected there in cases whose treatment 
continues to baffle us; that reforms have been brought about, or, at least, initiated 
by laymen, despite the on possumus attitude of those in authority; that numbers 
of people are illegally detained ; that association with other patients is certain to 
make mental cases worse; that patients are cruelly treated, and so on. 

One might give a flat denial to all these allegations and leave it at that. And 
speaking generally such a denial would be justified. But no system is perfect; and 
it would be idle to maintain that there is not room for improvement. What is 
asserted, however, is that there are no reasonable grounds for the sweeping 
accusations that continue to be made. 

The public should be thankful that there is some hesitancy on the part of the 
medical profession in adopting straightaway all the suggestions which are made. 
Actually too ready credence has been given to all sorts of absurdities. A quite 
superficial acquaintance with the history of medicine is sufficient to make this clear. 
In the medical profession—as elsewhere—the voice of authority has been listened 
to with reverence even when it was promulgating doctrines contrary to experience 
and to common sense. “Men in general,” says Cornewall Lewis, “ with regard 
even to their opinions, are influenced by the prevailing fashion. They fear 
singularity more than error: they accept numbers as the index of truth, and they 
follow the crowd.” *® 

14** Modern Science and Materialism,” London, 1919, p, 122. 
16 ** The Physiology of Mind,” by Francis X. Dercum, M.D., London, 1922, p. 89. 
16 “ On the influence of authority in matters of opinion ’’ (London, 1875), p. 10. 
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It is not that the doctor has been in general too conservative, but that he has 
had his share of human fallibility and has been in many instances only too credulous. 
The others who have not been so susceptible to innovation and to novelty have 
been a bulwark against the tide of sophistry and quackery. If the schemes of 
the various “ healers’’ worked out according to schedule and advertisement they 
would ere now have been reduced to beggary in a disease-free world. 

We are between the upper and the nether millstones in this connexion. If we 
do not adopt all the infallible ‘cures’ urged with such rhetoric and persuasiveness 
we are said to be hide-bound and unprogressive: if we are too ready to make trial 
of neoteric remedies we are apt to be accused of experimenting on the bodies of our 
patients. To choose the happy and sanatory mean in such circumstances is not 
easy. My own procedure with certain of these is to try—or allow to be tried— 
anything which, while it may do good, is not at all likely to do any harm. A slightly 
cynical, but, I opine, advisable, method. 

The statements so often reiterated that things are done better elsewhere and 
that we lag behind, are not supported by any sufficient proof, and are mere 
asseverations by the type of person who has in the past said that everything that 
is best in art, in singing, in philosophy, &c., must come from abroad or have a 
foreign name. Even if we allow this to be true in certain matters—and I leave it 
to others to contest the assertions so far as they apply to their spheres—it can only 
be applicable to a limited extent in psychiatry. 

For centuries past there have been humanitarians who have advocated kindly 
methods of treating the insane, but they were few in number and unable, therefore, 
to ameliorate conditions. Towards the end of the eighteenth century a more 
definite move was made, and in this connexion one may mention the names of 
Chiarugi, Pinel, Daquin, and William Tuke. The movement thus initiated was 
carried on by Esquirol, Samuel Tuke, Gardiner Hill, Conolly, and others, including 
Lord Shaftesbury. It will be noted that the chief part in the movement was taken 
by medical men. I mention this not because I wish in any way to derogate from 
the admirable assistance rendered by the lay reformers, but rather as an offset to 
captious criticism. It is only fair to give even the poor devil of an alienist his due! 

It is not surprising to find that the improvement in treatment and in nursing 
conditions coincided with more rational—that is more materialistic—conceptions 
regarding the mind, and consequently, of disorders of the mind,” and it advanced 
most rapidly and was most widespread in Great Britain. 

And so it has remained. Despite what may be said to the contrary, this country 
has kept well in the forefront of advancing medical science. It is not mere insularity 
to maintain this, but it is necessary to be said in view of the disparagement which 
is by no means uncommon. 

It is sometimes forgotten, even by the historians of literature, that much of the 
public taste is formed by the reading of the type known as “ bloods,” or “ blood and 
thunder tales.” 

It was improbable, considering the vague horror and fear which insanity has 
inspired (possibly connected with the crude conception of diabolic possession), that 
the madhouse would be left out of account by the writers of “thrillers.” Quite 
an early, and, I think, uncommon, example (undated, but apparently of the late 
eighteenth, or early nineteenth, cetnury) is “ The Distressed Orphan, or Love in a 
Madhouse,” which the title-page goes on to describe as “ containing an account 
of her being left to the care of an uncle who would have married her contrary to her 
Inclination, to his own Son, and on her refusal to comply, and having fixed her 
heart on a Colonel, she was sent to a Madhouse, where she continued till her faithful 
Lover sham’d himself mad, and by that means obtained her liberty.” 

Another example, of a later date (1847), is ““ The Mysteries of the Madhouse, or 
Annals of Bedlam,” written by “A Discharged Officer of Twenty Years Experience.” 

17 Materialism exorcised the demons. 
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This edifying and instructive work is now very rare, although it probably sold very 
well in its day, and thus did its part in educating public opinion and confirming it 
in its prejudices—which is, after all, evidently the ideal of much education and is, 
also, more popular. The hero—and victim—of the tale is called Herbert: his 
sweetheart, Alice. But the course of true love did not run smooth—for they were 
parted by certain “ prowling ruffians . . . familiars of Bedlam,” who “at the 
bidding of other skulking conspirators, for the purpose of tearing asunder the 
betrothed ones, and consigning the devoted Herbert to the tender mercies practised 
in a madhouse.” These conspirators were his step-mother and step-brother aided 
by the village surgeon. But it all ends satisfactorily. Herbert is liberated and 
marries Alice. The step-brother “far exceeded the rules of temperance,” came 
home to “find that his parent was a furious maniac,” went off and “ laid violent 
hands on himself.” The village surgeon had his turn: “he fled in disgrace, became 
a broken man, and died in a workhouse.” 

It is not a far cry from these to that interesting, if rather fantastic, book, 
“Valentine Vox,” by Henry Cockton, published in 1840. The author’s complaints 
were not against the iniquities of Bedlam, but were concerned with the private 
asylums where, he alleged, people were in numerous instances incarcerated illegally, 
and when they were incarcerated it was under a life sentence apparently: “ It is 
monstrous,” he says, that a power should exist which places every man in a position 
to be deprived of liberty for life, for the pure gratification of private avarice or 
revenge.” He advocated, therefore, a procedure which has been mooted again in our 
own day, namely, that before a person is “ permanently confined” he should be 
“publicly proved to be insane.” Such a suggestion does seem to indicate a very 
limited knowledge of mental disorder—without taking into account ‘‘ the law’s delay ” 
and the feelings of the relatives. What is going to happen in the interval to the 
actively suicidal patient, or to those suffering from acute confusional or delirious 
conditions? What an ordeal for the unfortunate patient! This would, indeed, be a 
sure method of making public the “stigma” which is still attached to insanity by 
so many people. Cockton describes his book as “these hastily written pages,” and 
well might he do so. One feels that when such a sweeping attack was being made 
the least he could do was to give careful thought to this part of his subject. It is 
amusing when he let his imagination run riot over the ventriloquial feats of 
Valentine, but one cannot help wondering if he managed to keep his imagination in 
check when he assailed the asylum proprietors, doctors, nurses, and, indeed, the 
whole administration. 

Probably the best known of all novels dealing with asylums is Charles Reade’s 
“Hard Cash” (1863). Reade was a large-hearted man with an intense desire to 
help the under-dog, a great writer with admirable gifts in the telling of enthralling 
stories: but of him also it does not seem unfair to say that his zeal at times outran 
his discretion. Emotional and unstable he had “an unfortunate weakness for 
exaggerated effects,” according to the “ Dictionary of National Biography”: while 
Mr. Elwin speaks of his “ aggressive habit of egotistical bombast”: and says— 
“There is no doubt that he was endowed with a sense of sympathy which combined 
with a fertile imagination to render the sufferings of others a matter for personal 
anguish. The lack of balance, suggested by the peculiar smallness of his head, 
subverted his feelings into fanaticism.” ® 

In an ascending scale the writers of ‘The Distressed Orphan,” of “ The Annals 
of Bedlam,” of “ Valentine Vox,” and of “ Hard Cash” have done their share in 
calling attention to the abuses and thus in assisting towards their rectification, but 
by their occasional, or frequent, exaggerations, hyperbolical statements, and over- 
colouring, they have created bitter prejudices and have done an almost incalculable 
amount of harm. 

I have chosen these as typical of the kind of thing that was written about 


18‘* Charles Reade,’’ by Malcolm Elwin, London, 1931, 
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asylums, and it has to be remembered that the writers were romancers who saw to 
it that their tales lost nothing in the telling, who were impelled to lay their colours 
on thickly, and who, because they were by nature imaginative, could hardly avoid 
distortion and misrepresentation. In addition they may have, perhaps unwittingly, 
allowed themselves to give undue weight to tainted evidence, especially with regard 
to the matter of illegal detention. Evidence given by sane people is by no means 
always reliable—even when they have no intention to lie (as they frequently have) 
—and has to be accepted with caution. How much greater should that caution be 
when we are dealing with the testimony of the insane, and, more particularly, with 
that of the partly recovered! This sifting of evidence is one of the difficulties of 
mental hospital administration, but I admit, here and now, that after hearing some 
of the testimony in the law courts I would at times prefer to accept that of the 
patient—even of the certified one. But there are those whose preference is for the 
allegations of the insane, or, at the least, of the half-mad, if their statements are 
adverse. These same individuals would be, justifiably, annoyed if such allegations 
were accepted against them in a court of law. But any stick is good enough as a 
weapon when they mount their hobby and ride out, like Don Quixote, to give battle 
to the windmills. “There are,” said Sir Thomas Browne, “ a set of heads that can 
credit the relations of mariners.” 

If it were merely a question of what happened in the past it would then be only 
of historical interest and it would be left to historians to wrangle over as they have 
done with so much else. It is, however, a matter for present concern: very similar 
allegations continue to be made, especially with regard to “ wrongful certification.” 
The writers of the “shockers”’ have their lineal descendants. Here are some 
excerpts from an article which appeared recently in one of the daily papers. “ The 
fear of being certified haunts every victim of mental illness, every neurasthenic, 
every epileptic, every sufferer from nerves, every person who endures the agony of a 
nervous breakdown ” : “ The horrors of certification are unimaginable ” : “ The scandal 
of the ‘ Urgency Order’ is appalling. They are real lettres de cachet. Against an 
Urgency Order poor persons have no defence. They are seized and dragged off to 
an asylum before they are examined by a doctor or seen by a magistrate. After 
their capture a doctor certifies them, and a magistrate puts his head into the ward ”’ : 
“ Nothing but a drastic reform of the whole lunacy bureaucracy will abolish the 
scandal. The care of mental patients must be taken out of the hands of stupid local 
authorities, incompetent doctors, and ignorant magistrates”; . . . “ mental trouble 
is in most cases controllable and curable, and it ought to be controlled and cured.” 

I am not concerned here to discuss specifically these allegations— though that 
would be an easy matter—but with the general tone and the attitude which it 
typifies. To me they seem deplorable and well calculated to perpetuate the ill- 
grounded fears of patients and of their relatives with regard to mental hospitals. It 
is regrettable that any responsible person should write thus, especially one who 
is an able journalist and, who is, probably, inspired with a real desire to be helpful. 

It is all so simple to these self-appointed critics. Lacking practical knowledge 
of what it means to have to deal, day in, day out, with the mentally disordered, they 
cannot begin to appreciate the difficult problems which have to be faced. For 
example: When can constant and vigilant supervision be relaxed in the case of the 
suicidal patient ? When should he be allowed out alone on parole, or at what stage 
in his progress towards recovery is it advisable to suggest that a patient should be 
discharged from certificates ? On this last point the Select Committee of 1878 said : 
‘That there will be a diversity of opinion upon the question of the proper time at 
which a patient may be discharged without danger of relapse must be expected ; and 
. . . there are cases in which he may safely be consigned to careful friends when it 
would be highly dangerous to expose him without preparation to uncontrolled 
freedom of action.’’!” 


19 With reference to this passage in the Report, the Commissioners in Lunacy in their 33rd Report 
(p. 136) said: ‘‘It must always be remembered that the Committee discovered no cases of ‘undue 
detention.’’’ See Archibald’s Lunacy (p, 229). 
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If such a patient is detained the cry may be of illegal detention, but if he is 
discharged this is the kind of thing which may happen, and here is the comment 
made by an important newspaper which quotes the case. It is headed ‘‘ Those 
Mental Cases,” and says: “ Our news columns to-day contain a truly terrible story 
from Newhaven, Connecticut, where a man, on the day following his discharge 
‘cured’ from a mental hospital, threw his wife and four children over the cliff and 
then committed suicide. It is an appalling story, and the only moral it suggests is 
the obvious one. Those charged with the care of mentally unstable persons should 
not allow them to be at large and uncontrolled, as long as there is any reasonable 
possibility or probability of a relapse. It is always hard to determine when such a 
patient is really ‘cured’: but for the public safety and his own he should not be 
given the benefit of the doubt.” I ask you to note the phrase: “ He should not be 
given the benefit of the doubt ’’! 

Again, what is to be done with the voluntary patient who gives notice of his 
intention to leave and of whom it is felt that he may become a danger to himself or 
to others? We know the answers to some of the problems; some of these critics 
(especially if they are in Fleet Street) appear to know them all. One is reminded 
of the classic instance so vividly depicted by Smollett in ‘ Roderick Random” :” 
and it is with regard to such individuals as this that allegations may be made of 
illegal detention. The patient is plausible, lucid, and able to argue rationally—his 
premises being granted. There is also the person who has recovered sufficiently to 
be discharged but who has never realized adequately that he has had an attack of 
mental disorder—in some instances a quite severe one. His cloudy recollection may 
be of the struggles associated with such things as feeding and bathing, and indeed 
with many events in which his negativism has been overcome only by considerable 
effort. This, which is a matter of daily experience to nurses, is understood by few 
besides them. 

Then there is the patient who always has a grudge and a grievance, whom no 
one can satisfy, who moves from one hospital to another but is always disgruntled. 
It is not in mental hospitals alone that this type is to be found; every boarding- 
house and hotel know him. 

Such patients form, fortunately, a very small percentage of the total. There 
seems every likelihood, however, of that proportion being maintained. It has to be 
remembered that the most difficult, troublesome, exigent, and querulous individuals 
in the community are relegated to the mental hospitals—frequently after they have 
exhausted the patience of their relatives and also when they have already been 
subjected to treatment elsewhere, until their state is almost that of the unfortunate 
woman who “ had suffered many things of many physicians and had spent all that 
she had, and was nothing bettered, but rather grew worse.” ™ 

It may be thought that it is unnecessary and a waste of time to pay attention to 
the diatribes which appear in the lay Press. By no means: for it exercises great 
power and influence—and, let me hasten to add, for the most part wisely and 
honourably. I would plead, therefore, for a wiser discretion in the attitude which 
editors adopt in these matters and a more careful sifting of the evidence presented 
to them; otherwise they may do more harm than good. By inspiring fear of mental 
hospitals in patients and friends, they may cause delay in patients being placed 
under care;** they add to the anxieties—already great in many cases—of the 
relatives. Almost daily we see the results of this. It is a commonplace to read in 
the newspapers accounts of murders and suicides which could have been prevented 
if certain insane individuals had been placed under care. Take the following case 

20 Chapter XXVII. 
21 Mark V. 26. Luke VIII. 43. 


22 While the layman’s attitude of terror and shame regarding mental disease persists, bringing the 

atient to us so late that often little remains to be done but help the patient adjust as well as may be to 

Bis handicap. ‘Deletion of Function and Adaptive Compromise,’’ Donald Gregg, M.D., Amer. Journ. 
of Insan., Nov. 1932. 
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which has the heading in the daily paper from which it is quoted— Killed to 
escape the Madhouse.” It is of a husband who killed his wife and himself, leaving 
a message to the effect that ‘Any decent man shoots his womenfolk to save them 
from dishonour.” ‘The list of such cases is a long and ghastly one. If the critics 
of the present system were to worry more about the mentally disordered who are at 
large rather than about supposititious cases of those who are “ illegally detained” 
they might be more helpful. They may tend also to act as a dissuasive for those 
who contemplate entering upon work which requires, at times, the temperament of 
a Pangloss or of a Mark Tapley, and to be “ jolly under any circumstances.” 

I know that there is another aspect to be considered. There are articles * and 
books which give a reasoned and dispassionate view of these matters and which 
shine like “ a good deed in a naughty world.”” We have been so chastened by the 
other sort that we welcome these as the children of Israel did the manna in the 
desert, though almost like them we say to one another: “ What is this?” (‘For 
they wist not what it was.’’) But these are few compared with the others. It is 
needless to labour the matter ; the prejudice which has been created—and which is 
steadily sustained—is known to all. A good deal of that prejudice is assuredly due 
to the abuse of its powers by certain sections of the Press. We all rejoice in this 
country in freedom of the expression of opinion—a liberty not unfortunately so 
noticeable elsewhere. We owe a debt of gratitude to John Milton still for his 
“ Areopagitica’”’, but when he wrote I do not think he envisaged a time when the 
Press might itself exercise a comparative tyranny. 

To conclude this section 1 shall quote some passages from the Report of the 
Royal Commission on Lunacy and Mental Disorder (1926): bearing in mind what 
Dr. Johnson said, that “ No man has a claim to credit upon his own word, when 
better evidence, if he had it, could be easily produced.’ Their conclusions were 
reached after hearing a mass of evidence. “In addition to the evidence of certain 
former patients and our interviews with patients in institutions visited by us, we 
have had representative evidence from a great variety of sources on the question of 
improper detention ; and as the public mind has always been rightly concerned with 
the subject, we think it proper to record that in none of the cases which were 
investigated by us were we satisfied on the evidence that improper detention had 
been suffered, while the general evidence which we received on this subject was 
reassuring.” ** And as to ill-usage—‘ We are impressed with the skill, devotion 
and self-sacrifice of the nursing staffs who in circumstances peculiarly exacting are 
rendering great service to suffering humanity.’’ That is nobly said, and from more 
than a quarter of a century of personal experience I can whole-heartedly add my 
testimony to its truth. The statement continues: “We have come to the 
conclusion that there in no foundation for the suggestion that ill-usage is 
deliberately or systematically practised in mental institutions, though, no doubt, 
isolated instances of cruelty or neglect occasionally occur. It is impossible to 
provide an absolute safeguard against this.”” These, too, are wise words, for it is 
by no means always easy to eliminate those who are unfit for mental nursing: some 
time may elapse before it becomes evident that they are unsuitable—but their day 
comes. All this is explicit surely. Yet the vain repetitions and allegations 
continue: and so, it seems, they are likely to do. As has been well said— 
“ Reasoning against a prejudice is like fighting against a shadow; it exhausts the 
reasoner without visibly affecting the prejudice.” 

It is almost generally accepted that a mental hospital must, almost 
necessarily, have an atmosphere of gloom—and be a sort of Slough of Despond, 
filled with “ fears and doubts, and discouraging apprehensions” (Bunyan). It is 
as if the impression had arisen through attention having been concentrated on the 
melancholic type. Let me, however, quote from an article entitled ‘‘ The Brighter 

23 [ should like to mention one, entitled ‘‘ Unsung Heroes,” by lan Coster (Evening Standard, 8.1.85), 
24 Sect. 167. 
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Side of Mental Hospital Life’’ which I wrote twenty-two years ago when I was 
already impressed by the difference in that life from what I had myself expected to 
find it. 

““So much has been written of the sombre side of this life that even now the 
public is inclined to believe that it is a period of gloom . . . and characterized by a 
necessary abandonment of hope by all those who enter into it. . . . Whilst no one 
who is cognizant of the actual state of affairs in a mental hospital will deny that 
there is much sadness and vexation of spirit. . . . Nevertheless there is quite a 
different picture and one of a much brighter hue.’’ Prolonged experience does not 
lead me to alter my opinion in this respect. 

In support of it here are some of the conclusions reached by an American friend 
based on over seven thousand observations and from a study of the last report of the 
Massachusetts Commissioner of Mental Diseases.” He says: “ The majority of cases 
in mental hospitals—even in hospitals receiving a large number of acutely depressed 
individuals—are not unhappy. . . . The layman's estimate of the unhappiness in 
mental hospitals rests on biased sources of information.’”’ And—a fact that has 
always appealed to me and one which I have very often used for the encouragement 
of patients, their friends, and others—‘‘in the majority of cases unhappiness 
is a symptom of favourable prognostic value.” ™ 

It is still held by many that a patient’s mental condition is made worse, or even 
that insanity is caused, by association with other patients. Formerly there seemed 
to be no doubt on this point. It may have arisen from the difficulties which 
relatives and friends experienced when they had charge of the patient at home. 
(The belief is carried further, and it is said that even members of the staff of a 
mental hospital are influenced in some sinister way and become “ mental cases.” 
Absit omen! Even if they do, the numbers are not disproportionate to the incidence 
in other occupations. And if it did occur more frequently a reason might be sought, 
not in “ communicated” insanity, but in the arduous and worrying nature of the 
work.) 

It is quite common even nowadays to have to discuss this aspect of the matter 
with relatives--even with doctors—who regard it as not only a possibility but, 
indeed, as a probability. And yet, almost a hundred years ago Dr. Jacobi of 
Siegburg wrote: ‘I can most positively affirm that of 600 cases which I have had 
the opportunity of accurately observing in this establishmeut, I have never witnessed 
a single one in which the patient sustained any material injury from his residence in 
the establishment ... or from any influence exercised upon him by the other 
patients, and I am perfectly convinced that very erroneous ideas prevail on this 
subject, not only amongst the public at large, but, in some degree amongst the 
medical profession.” ** With a more considerable experience than this I can confirm 
Dr. Jacobi’s conclusions. 

As a matter of fact the contrary may be asserted with considerable confidence, 
possibly because man is a gregarious animal, und often in those cases in which, 
a priori, it might be thought they would be susceptible to the (supposedly) 
maleficent influences, for example, the melancholic type. Yet it is not so: what 
does happen is an awakening of other interests than in their own morbid state. 
I am not at all sure that it might not have a beneficial effect also upon the 
introspective type which may well be described as the “ malade imaginaire,” who 
worries unduly, like M. Argan, about his mixtures and his clysters, and, possibly, 
about his complexes. “ And moping here did Hypochondria sit” *” until exorcised 
by a countervailing stimulus. Robert Burton found it to some extent in writing the 
“Anatomy ”’, but when things became really bad with him he went off to hear the 
bargees swear, “at which he would set his hands to his sides and laugh most 

25 Donald Gregg, M.D., ‘‘ Unhappiness and Mental Disease,’’ New Eng. Journ. Med., 1932. 


26 Jacobi, op. cit. 
27** The Castle of Indolence,’’ James Thomson. 
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profusely.”’ And, he tells us, that ‘“ Rhasis enjoins continual conference to such 
” 
melancholy men. 


Biography and History 


The application of psychiatric methods to the study of biography and of history 
has a more than academic interest. History may not repeat itself, but the course 
of events may nevertheless be predicated with some confidence when we know the 
constitution of an individual and the circumstances in which he is placed. The 
manic-depressive, the melancholic, the paranoiac, the alcoholic, the epileptic, may 
possibly bring much trouble to themselves or cause it to others when they have 
freedom of action or when they are even encouraged to give rein to their morbid 
proclivities. It is bad enough when they are merely subjects; but magnify their 
opportunities by giving them unlimited power and the results may be disastrous. 
Not always so, however, for, as we see the patient in a hypo-manic phase writing or 
talking brilliantly, or carrying through business transactions, so we read of the 
amazing careers of kings, conquerors, great statesmen, and dictators, who lived on 
the borderline of insanity, or who actually were at times mentally disordered, but 
who were able, for the most part, to do great and successful work: Alexander the 
Great, looking for fresh worlds to conquer, and dying of alcoholic excess after having 
“emptied ten time the goblet of Hercules,” Julius Caesar, Richelieu, Napoleon, 
Peter the Great, Charles V, Frederick the Great; Clive, who twice attempted his 
life in his early years, and eventually committed suicide at the age of forty-nine. 
But consider the other side of the picture, and contemplate the careers of Nero, of 
Caligula, of Heliogabalus, of Ivan the Terrible, of Jean Paul Marat. King George III 
suffered from manic-depressive insanity, and Pitt (Earl of Chatham) had recurrent 
attacks of mental disorder: what influence did this have on our foreign policy, 
remembering that it was the epoch when we lost the American colonies? Wars, 
“holy” as well as other kinds, have been brought about or incited by fanatics 
playing on the emotions of the populace. When we look abroad in the world we 
can still appreciate how applicable is the saying of Dr. Johnson—" As a madman is 
apt to think himself grown suddenly great, so he that grows suddenly great is apt to 
borrow a little from the madman.” There are at the present time individuals 
holding prominent positions and influencing the destinies of countries who are known 
to be unstable mentally or who have actually had attacks of mental disorder. We 
know that after recovery from an attack, or in intervals between the disordered 
phases, a person can be as capable as ever, but it seems an undue risk for the 
individual and for the State to place so great a responsibility upon his shoulders. 

Bearing these facts in mind, is it unreasonable to hope that there may be 
safeguards, so that they shall not occur in the future? Will it ever be possible to 
limit the scope of action of such individuals, especially if they are known to be 
unstable? It seems an idle dream so long as we cannot set our houses in order in 
philosophy, in religion, in art, in politics, or in medicine. 

In this connexion there is an interesting movement initiated by the Netherlands 
Medical Association under the title of the Committee for War-prophylaxis. Ina 
communication which I have received on the subject the following passage occurs : 
“The psychiatrists should try to strengthen the opposition against war... . 
Besides the activity which each of them may develop by himself or together with 
his colleagues within his own country, the psychiatrists can, by international 
co-operation, attempt to bring the nations and their leaders to a realization of fact ; 
they can enlighten them on the psychic mechanisms which cause war.’ This may, 
at the present time, seem rather a forlorn hope, but it is one with which I gladly 
associate myself, and to which, I believe, many will give their benison. 

I trust that I have not wearied you with these divagations and digressions. It 
seems to me, scanning what I have written, that there is a considerable degree of 
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egotism in it and that I might have entitled it ““ Things which have interested me”! 
(and, may I add, which continue to interest me after twenty-seven years’ experience 
of psychiatry). If I have had nothing original to say, I have at least given you an 
impression of how these matters look from my angle—and, inevitably, each one of 
us sees the world differently. I can only hope that what I have said has interested 
you also. To some of you it may seem elementary: to others it may have shown 
how wide is the scope of our specialty—even though I have been able to deal only 
with some of the topics which I had in mind when I set out: and it is for this 
reason that I have not had anything to say regarding the importance of neurology 
and of pathology. I hope that I have not seemed too dogmatic in my philosophic 
digression or written with unphilosophic heat with regard to some of the ill-judged 
criticisms, misrepresentations, and misconceptions. Yet when I look back over the 
years—almost forgetting the heat and burden of the day, the worries, the anxieties, 
the misconceptions, even the failures—I think chiefly of the many pleasant 
associations, of that “ brighter side’ which I have mentioned, and also, most 
gratifying of all, of a certain measure of therapeutic success. It conquers those 
waves of pessimism which, at times, break upon us all. In the splendid and 
heartening words of Arthur Clough :— 


“Say not, the struggle nought availeth, 
The labour and the wounds are vain. 


For while the tired waves, vainly breaking, 
Seem here no painful inch to gain, 

Far back, through creeks and inlets making, 
Comes silent, flooding in, the main.” 


Let us then go forward with a good heart. If we cannot say, with Dr. Pangloss, 
“That all is for the best in the best of all possible worlds,” we can at least, all 
willingly helping, cultivate our garden—the “ hortus sanitatis.” 
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DISCUSSION ON THE RECOGNITION OF MYOCARDIAL 
DISEASE 


Dr. A. W. Stott: In recent years a belief has grown stronger that, in gauging 
the severity of heart disease, and in forecasting the patient's future, we should pay 
chief attention to the state of the myocardium. In the recently published Annual 
Report of the Chief Medical Officer of the Ministry of Health for 1934, cardiovascular 
diseases account for 282 in every 1,000 deaths, which is only just lower than the 
combined figures for all forms of malignant disease, respiratory infections and of 
tuberculosis. 

The subject for discussion—the recognition of myocardial disease—seems, 
therefore, timely and appropriate. It is a very wide one, and we propose to limit the 
discussion to the recognition of chronic acquired myocardial disease, and to be 
practical and clinical rather than scientific and academic. 

The main causes of chronic heart disease are well known, and, as a rule, the 
cause of a given case is easily determined. I should like to stress the importance 
in every case of first determining the wtiology, for it has important bearings both on 
prognosis and treatment. This table gives the frequency of the main forms of 
chronic heart disease : 


Rheumatic i 82% Arteriosclerotic _ 25% 
Syphilitic , 4% Thyrotoxic ... _ 3% 
Hypertensive : 30%, Miscellaneous ‘ai 6% 


(1) Rheumatic heart disease accounts for 32% of all cases, but for a far higher 
percentage in early life, so that the rheumatic infection is practically the only cause 
of acquired heart disease under the age of 30. Clinically, rheumatic heart disease 
presents itself as chronic valvular disease, especially of the mitral valve. There is 
usually some cardiac enlargement. In the majority of cases, mitral stenosis is 
sooner or later complicated by the onset of auricular fibrillation and, after a varying 
period, by congestive heart failure. 

(2) Syphilitic heart disease accounts for about 4% of all cases.. In the great 
majority the heart disease is secondary to a syphilitic aortitis which spreads to the 
aortic valve, rendering it incompetent. Enlargement of the left ventricle, often 
gross, follows. Not infrequently the syphilitic process in the aorta leads to 
obstruction or closure of the mouth of one or other of the coronary arteries, resulting 
in the syndromes of angina or myocardial infarction. Rare cases of a diffuse 
syphilitic myocarditis have been described and a gumma is an occasional cause of 
complete heart block. 

(3) Hypertensive heart disease is very common, especially in the later years of 
life, and it accounts for no less than 30% of all cases. Of these 95% are dus to 
essential hypertension or hyperpiesia, and 5% are due to chronic nephritis. Only of 
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recent years has the importance of hypertension as a cause of heart disease been 
recognized. Previously the condition was described as chronic interstitial nephritis, 
cardiorenal disease, chronic myocarditis, or myocardial degeneration. Clinically it 
is characterized by hypertension and a varying degree of cardiac enlargement. 
Congestive heart failure is a common termination, sometimes with auricular 
fibrillation. 

(4) Arteriosclerotic heart disease accounts for 25%. It is due to arteriosclerosis 
in the coronary system. We recognize it on the appearance of angina pectoris or 
of myocardial infarction from coronary thrombosis. Angina is often present with 
no other evidence of cardiac disease such as enlargement, but recovered cases of 
coronary thrombosis often show enlargement. It is probable that coronary athero- 
sclerosis accounts for some cases of cardiac enlargement with congestive heart 
failure without any history of pain. 

(5) Thyrotoxic heart disease is presentin 3%. It is characterized by palpitation 
and dyspncea: later by the onset of auricular fibrillation, which frequently terminates 
in congestive heart failure, but it is important to remember that the eye signs and 
the enlargement of the thyroid may be very slight. The etiological factor is 
important since surgical treatment is often successful. 

In these common types of chronic heart disease the manifestations of myocardial 
involvement do not vary much. We recognize them first of all by certain symptoms. 
Of these the most important is dyspnoea, appearing on exertion previously 
undertaken without any respiratory distress. It is the first evidence of an 
encroachment upon the heart’s reserves. There are, of course, many non-cardiac 
causes of dyspnoea, which Dr. Bedford will mention. This form of cardiac dyspnea 
results from an insufficient supply of aerated blood to the respiratory centre. It is 
commonly progressive, appearing with less and less degrees of exertion, and finally 
distressing the patient even at complete rest, when he commonly assumes the sitting 
posture which we call orthopnea. By this time other obvious evidences of 
congestive heart failure are present. This type of progressive dyspnoea is an 
invariable symptom in those varieties of heart disease which terminate in con- 
gestive heart failure, such as the rheumatic and hypertensive group. Another 
and entirely different type of dyspnoea is a sure sign of severe myocardial disease 
—-the type which goes by the name of cardiac asthma. This occurs in paroxysms, 
usually at night during sleep, and is believed to be due to sudden left ventricular 
weakness with consequent engorgement of the lungs. Not common in rheumatic 
heart disease, these distressing attacks are frequent in hypertensive heart disease, 
and though usually a late symptom, such an attack often comes as a bolt from the 
blue, and may first call attention to the heart. Similarly, Cheyne-Stokes’ respiration 
is often associated with grave myocardial disease in its later stages. The only other 
important symptom is anginal pain. It is unfortunate that many textbooks give an 
erroneous idea of angina, owing to a confusion with the pain of coronary thrombosis. 
In the vast majority of cases of angina the patients do not have either agonizing 
pain or that feeling curiously described as “ a sense of impending dissolution.” The 
result is that many cases of mild angina, which is the commonest type, are 
overlooked and labelled with the patient’s own diagnosis of indigestion. He has 
reason for this diagnosis, for it is a common story that the substernal oppression is 
particularly noticeable on hurrying after a meal, and again because angina is very 
frequently accompanied by aerophagy which the patient interprets as flatulence. It 
is quite possible for the milder degrees of coronary artery narrowing and angina to 
be unassociated with other evidences of myocardial disease even at atitopsy : 
nevertheless from the practical point of view there can be no doubt of the wisdom of 
regarding anginal pain of any degree as a certain sign of myocardial disease. 

Of physical signs, perhaps the most important is enlargement of the heart. The 
traditional view that cardiac enlargement is simply and solely a response to increased 
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work seems to me untenable. There are many arguments against this view, but I 
will only mention these two :— 

(1) Grant, in his paper on the after-histories of 1,000 cases of heart disease, 
showed that there is no correspondence between the degree of a valvular defect and 
the extra work entailed by it, and the size of the heart. 

(2) There is similarly in hypertensive heart disease no correspondence between 
the size of the heart and the height of the blood-pressure. 

It seems certain that there is a factor in the production of cardiac enlargement 
of which we are ignorant. We should look upon cardiac enlargement as evidence of 
myocardial disease, and it is a safe clinical rule that the degree of enlargement is an 
indication of the degree of myocardial damage. 

In estimating the size of the heart the best and simplest clinical method is the 
position of the apex-beat. Percussion is a relatively crude method, and seldom of 
use, especially when simple palpation fails us, as when the apex-beat cannot be felt, 
owing to a thick chest wall or to emphysema of the lungs. Radiology is often of 
great help, by disclosing alterations in the size and shape of the heart chambers. 

It is now commonly agreed that those cardiac murmurs which fall during diastole 
are of much greater significance than those which are systolic in time. Diastolic 
murmurs enable us to diagnose valvular defects with confidence. These defects 
throw an added strain, sometimes great, upon the heart. Nevertheless the heart 
has enormous reserve powers, and the modern view is that the significance of 
valvular disease lies in the fact that the myocardium usually suffers damage 
simultaneously with the valves. The presence of diastolic murmurs, then, is valuable 
evidence of myocardial disease. 

Certain disorders of rhythm also, such as gallop rhythm, in which there is a third 
sound in presystole, are evidence of myocardial disease, but a triple rhythm from the 
reduplication of the second sound has, of course, no significance. Pulsus alternans, 
readily detected by the sphygmomanometer, but rarely appreciable by palpating the 
radial pulse, is another sign of grave myocardial damage. These rhythms are 
usually accompanied by other evidence, but pulsus alternans should always be 
searched for in hypertension. Persistent auricular fibrillation, auricular flutter and 
complete heart block are other evidences. The first two denote auricuiar changes, 
and the third usually results from coronary atherosclerosis and occasionally from a 
gumma. On the other hand, paroxysms of tachycardia of any variety, especially if 
originating early in life, are functional disturbances of the heart not necessarily 
resulting from myocardial damage. 

In the presence of dyspnoea, or where the heart is under suspicion, evidence of the 
overfilling of the venous system which constitutes the syndrome of congestive heart 
failure should be looked for, and inspection of the tell-tale jugular veins in the neck 
should never be neglected. Gross congestive heart failure is, of course, evidence of 
gross myocardial disease, but in many cases, long before cedema appears, slight 
distension of the jugular veins in the recumbent position may be a valuable sign 
that myocardial disease is present. 

What is the place of the electrocardiogram in the recognition of myocardial 
disease? It enables us to identify arrhythmias, tachycardias and bradycardias, 
which occasionally cannot be diagnosed by the simple clinical methods which suffice 
in the great majority of cases. It gives us certain signs unobtainable by other 
means, such as inversion of T-waves, and the curves of bundle branch block and the 
so-called intraventricular block. Lastly, it brings certainty in some cases in which 
the diagnosis of myocardial infarction would have otherwise been in doubt. I 
think that those who use the instrument most would agree with me in saying that 
the electrocardiogram seldom does more than give confirmatory evidence of 
myocardial disease, which has already been discovered by simple clinical methods. 
To sum up, the most valuable aids we have in the recognition of myocardial 
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disease are the symptoms of dyspnoea and pain, and the signs of enlargement, 
certain murmurs and disorders of rhythm, and the evidence of overfilling of the 
venous system. 


Dr. Evan Bedford: I propose to discuss some of the diagnostic difficulties. 
One of the most important «etiological varieties of chronic myocardial disease is the 
atherosclerotic type—that is, obliterative coronary atheroma reducing the blood 
supply of the myocardium. This form of myocardial disease need not give rise to 
any abnormal physical signs, and in its detection we have to rely on symptoms. 
The presence of coronary disease is often difficult to establish, or even to exclude, 
and we may resort too readily to a diagnosis of myocardial disease when symptoms 
such as dyspnoea occur in the absence of obvious signs. The error of attributing to 
myocardial disease, symptoms which arise outside the heart, is far commoner than 
that of overlooking the presence of myocardial disease. 

I shall refer, therefore, to those conditions which most often simulate myocardial 
disease. 

(1) Dyspnea simulating myocardial disease.—Quite severe emphysema may occur 
without the deformity of the chest supposed to be characteristic. The most 
important sign of emphysema is restricted expansion of the lung. X-ray examination 
is of value in emphysema; there is a marked increase in translucency of the lung 
fields, the intercostal spaces are widened, and the ribs are more horizontal than 
normal. In a small proportion of cases of emphysema secondary changes in the 
heart occur, the main trunk and branches of the pulmonary artery are dilated, and 
enlargement of the right ventricle can be shown by X-rays and by the electro- 
cardiogram. 

Congestive heart failure from emphysema alone is rare. When it does occur 
there may be obliterative changes in the pulmonary arterioles with fibrosis of the 
lung, or there may be associated hypertension and coronary disease. Extensive 
fibrosis of the lung may be masked by emphysema, and often masquerades as heart 
disease. 

Dyspnoea may be an early symptom in carcinoma of a bronchus and may seem 
disproportionate to the extent of lung damage. It is a lesion to have in mind asa 
cause of unexplained dyspnoea in later life. The occurrence of hemoptysis is 
suspicious. X-ray examination is often the earliest means of establishing the 
diagnosis. 

Occasionally, secondary carcinoma invades the lung by the _ peribronchial 
lymphatics, causing a diffuse fine fibrosis of the lung with scanty physical signs. 
Severe dyspnoea and persistent tachycardia occur in these cases, and the condition 
_is often only recognized by routine X-ray examination. 

Aneurysm, intrathoracic goitres, malignant and innocent tumours, are all 
common causes of dyspnoea which occasionally give rise to difficulty in diagnosis. 
An unsuspected intrathoracic goitre is often the cause of heart failure and auricular 
fibrillation. 

Obliterative pulmonary arteritis is a rare cause of dyspnoea and heart failure, 
and may be associated with almost any form of fibrosis of the lung, and with syphilis 
of the lung. There is usually a history of chronic infection of the lung, cyanosis is 
prominent, and the X-ray picture is characteristic, showing dilatation of the 
pulmonary artery, enlargement of the right heart chambers, and pathological 
changes in the lungs. 

Another type of dyspneea that is frequently attributed to the heart is a nervous 
disturbance of respiration, in which there is a peculiar sensation of air-hunger, or a 
difficulty in getting a full or satisfactory breath. A sighing respitation and a frequent 
desire to yawn often occur. 

Lastly, I must mention obesity. Abdominal obesity elevates the diaphragm, 
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displaces the heart, and diminishes the active lung field, and is a common cause of 
severe dyspnoea, especially in women who wear corsets. 

Before dyspnoea without physical signs is attributed to the heart, pulmonary and 
mediastinal conditions should be excluded. In distinguishing pulmonary from 
cardiac dyspna@a, I would emphasize the importance of routine radiological examin- 
ation, which permits both heart and lungs to be inspected. - 

Difficulties in the opposite direction occur when pulmonary cedema, infarction, 
or hydrothorax, due to myocardial failure, occur in the absence of cedema of the 
body, as they may do in hypertensive or arteriosclerotic heart disease. 

_ (2) Painful conditions simulating myocardial disease.—Left mammary pain is a 
common manifestation of nervous and general debility and is frequently confused 
with cardiac pain. It consists of a dull ache below the left breast, often radiating 
to the left scapula or above the breast, when it is likely to extend into the left arm, 
and it is often associated with tenderness of the skin. There may be paroxysms of 
severe pain. Tachycardia, faintness, giddiness, exhaustion and other nervous 
manifestations are usually to be found in these cases. The pain is not especially 
related to exertion, but rather to fatigue. There is no evidence that left mammary 
pain of this kind is related to heart disease. 

I have encountered pain suggestive of angina pectoris in cases of mediastinal 
neoplasm, intrathoracic goitre, and aneurysm, but routine radiological examination is 
a safeguard. I have once been misled by a secondary deposit in the sternum 
simulating anginal pain. A rare cause of pain, which has been mistaken for angina 
pectoris, and to which attention has been called especially in Germany, is para- 
esophageal hernia—a hernial protrusion of the stomach through the cesophageal 
hiatus in the diaphragm. 

(3) Syncope.—Syncope is a rare symptom of myocardial disease, occurring in 
some cases of heart-block, occasionally with coronary thrombosis, or with 
paroxysmal tachycardia or auricular flutter. Mortal syncope in cases of coronary 
disease is attributed to ventricular fibrillation. 

In young subjects, syncope is rarely of cardiac origin, but is due to a vasomotor 
disturbance causing transient cerebral anemia. Faints which begin in middle life 
or later more often indicate serious vascular disease, cerebral more frequently than 
cardiac. Senile epilepsy is a common cause of sudden loss of consciousness without 
warning in elderly subjects, and it may occur at night or during sleep. Vasovagal 
attacks, as described by Gowers, are extremely alarming and are often mistaken for 
serious heart attacks. They consist essentially of a prolonged faint, often preceded 
by a sort of premonitory aura like epilepsy. The patient passes into a state of 
collapse, the blood-pressure falls, the pulse slows often to about 40, or may be 
imperceptible, and there may be great anxiety or even fear of impending death. 
This state of affairs may last an hour or more, there may be transient complete 
syncope, and even muscular twitching. Diagnosis during the attack is not always 
possible, but the history of previous attacks, perfect recovery from each attack, and 
the absence of evidence of heart disease between the attacks, should exonerate the 
heart. 

(4) Irregularities of the heart.—Tachycardia is not especially characteristic of 
chronic myocardial disease, apart from heart failure, and should first suggest 
nervous disturbance, goitre, or general infection such as tuberculosis. 

Extrasystoles frequently complicate myocardial disease, but are also common in 
middle life and later in the absence of heart disease. 

Paroxysmal tachycardia may be purely a disturbance of function, and when it 
starts in youth, and the heart is objectively normal, it is not a ground for 
diagnosing myocardial disease. When the attacks commence in later life they are 
more likely to herald myocardial disease, especially if due to fibrillation or flutter. 

The ventricular form of paroxysmal tachycardia is most often a complication 
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of coronary disease, but occasionally it occurs in young subjects in whom all 
evidence of a heart lesion is lacking. 

Established auricular fibrillation or flutter may be accepted for practical purposes 
as indicative of myocardial disease, though there are possibly exceptions tu this. 

(5) Gidema.—Cidema is only evidence of myocardial weakness if associated 
with other signs of congestive heart failure such as hepatic enlargement, engorge- 
ment of the cervical veins, &c. QMdema of the legs, of non-cardiac origin, is 
common in young subjects with acrocyancsis, and in elderly subjects with 
malnutrition, varicose veins, or obesity, or without obvious cause. 

(6) Nervous exhaustion.—Tiredness, exhaustion, lack of energy, faintness and 
giddiness, should always suggest a nervous or general disturbance rather than the 
heart. Some patients often find the diagnosis of heart disease more acceptable than 
that of nervous debility. 


Misleading signs 


A systolic murmur is not evidence of myocardial disease, but it should lead 
to a careful scrutiny of the heart. It is common in every form of heart disease. 
Myocardial disease is frequently suspected when the first sound at the apex is 
diminished in intensity or altered in quality. The first heart sound is noticeably 
diminished in some cases of coronary disease, especially with cardiac infarction, but 
one finds distant or diminished heart-sounds in emphysema and obesity, and a short, 
sharp, first sound may occur with any tachycardia. 

Myocardial disease should never be diagnosed from alterations of the heart 
sounds alone. Gallop rhythm is almost always evidence of myocardial disease when 
occurring apart from tachycardia, but with it there are usually other signs, such as 
hypertension and an enlarged heart. 


Af tiological diagnosis. 


A diagnosis of myocardial disease is insufficient, and in each case a systematic 
investigation as to the ztiological type of the heart lesion must be made. Such 
diagnoses as “ fatty heart,” ‘ weak heart,” “myocardial degeneration,” should be 
avoided. Diphtheria, influenza, and other infections may involve the heart during 
the acute stages, but available evidence suggests that they do not cause permanent 
myocardial injury, and they may be ignored in considering the stiology of chronic 
myocardial disease. 

In every case of auricular fibrillation a careful search should be made for signs 
of mitral stenosis, which are often difficult to detect; this excluded, the search 
should proceed for evidence of thyrotoxicosis. Chronic thyrotoxicosis in elderly 
subjects may occur without the classical signs of Graves’ disease and without an 
obvious goitre, and the possibility of intrathoracic goitre must be kept in mind. 

Syphilitic coronary occlusion, like coronary thrombosis, may cause either an 
anginal syndrome or congestive failure without pain. A routine Wassermann test 
and radiological examination of the aorta should be the rule in all cases of cardiac 
pain. 

Coronary disease is diagnosed largely by exclusion of other causes of myocardial 
disease. Unless associated with hypertension, it rarely leads to much enlargement 
of the heart, or, indeed, to any objective signs. For this reason the electro- 
cardiograph is often of great value. When a nervous or hysterical patient also has 
myocardial disease, it may be extremely difficult to assess the symptoms, and an 
objective sign, such as an abnormal electrocardiogram, may be most helpful. A 
normal electrocardiogram cannot exclude myocardial disease. 

In a series of 200 cases of angina pectoris, including coronary thrombosis, I 
found abnormal electrocardiograms in 60%, and no significant abnormality in 40%. 
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An abnormal electrocardiogram in a case of angina confirms the diagnosis, but it 
does not assist much in prognosis and treatment. 

X-ray examination is sometimes of value in recognizing coronary disease. The 
condition of the aorta reflects that of the coronary arteries more accurately than do 
the peripheral vessels. A tortuous, widened, or calcified aorta is suggestive evidence 
of coronary disease, but a normal aorta does not exclude coronary disease. In cases 
of cardiac infarction, the shape of the heart may be abnormal, suggesting early 
cardiac aneurysm ; the normal pulsation may be absent near the apex, and rarely a 
calcified infarct has been demonstrated. It is possible that kymography may prove 
of value in the recognition of cardiac infarct or aneurysm. 


Dr. A. G. Gibson: An easily recognizable lesion which occurs with moderate 
frequency and appears to be a factor in restricting cardiac activity is the 
“fatty infiltration’ of the older anatomists. I propose to confine my remarks 
to a consideration of this lesion. Fatty degeneration is seen in death from diphtheria, 
and in pernicious and other angwmias in which it would appear to be a factor in 
cardiac failure. Fatty infiltration, on the other hand, may be found in minor degrees 
from early middle life to extreme old age, and it is not confined to the obese. Fat 
appears to invade the muscle from the epicardium, destroying by replacement and 
pressure large portions of the cardiac muscle especially of the right ventricle whose 
wall may be almost wholly replaced by fat. In the more marked examples, fat is 
found under the endocardium of the ventricles where it is an entirely abnormal 
structure. These changes are frequently associated with similar replacement of the 
glandular tissue of the pancreas by fat. In these subjects, also the bones, such as 
the ribs, are very soft and easily broken. 

A study of the symptoms and signs of subjects showing these changes may 
reveal some points that would enable us to understand cardiac failure, and might 
decide whether our clinical grandfathers were right in attributing to fatty changes 
deaths otherwise not explained. In 3,000 routine post-mortem examinations, mainly 
at the Radcliffe Infirmary, the lesion of fatty infiltration has been encountered in 
116 (3-8%). No subject has been included unless the condition was marked— 
that is to say, unless there was fatty change under the endocardium or massive 
replacement of the cardiac muscle of the right ventricle. The conditions which 
these patients showed during life and incidental to death may be divided up 
as follows :— 

(1) Diseases in which fatty infiltration must be regarded as incidental. Of 49 
patients (42%) in this group there are such various conditions as gastric ulcer (3), 
duodenal ulcer (4), carcinoma of stomach (5), appendicitis (3), various cerebral 
conditions (9), renal diseases (4). 

(2) Patients in whom death was sudden and unexpected. There were 15 
patients in this group (13°7%). In four of these there was also ischemic necrosis 
in one or other stage, and if these four are excluded, the figure is reduced to 10-3%. 
In five patients death occurred under anesthesia and no other cause of death could 
be discovered. These cases included carcinoma of the tongue, strangulated hernia, 
fecal perforation, and cystoscopy for papilloma of the bladder and an operation for 
what was taken to be gall-stone colic. Of the sudden unexpected deaths, one was 
in hospital preparatory to an operation for glaucoma, another recovering from a 
slight injury to the eye, a third cholecystitis with jaundice, the others being 
Hodgkin's disease, acute appendicitis and gangrene. 

(3) Unexplained death following operation. If it be admitted that anesthesia 
may be dangerous when fatty infiltration is present then deaths following anesthesia 
or during convalescence may be similarly explained, in the absence of pulmonary 
embolism or other obvious accident. There were 18 cases or 15°7% in which death 
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followed operation, after an interval from two hours to nineteen days and was not 
explained by surgical shock or a condition arising out of the operation. 

(4) Associated with accident. There were 22 patients or 18°9%. This group 
may be important as including some patients in whom a fall—e.g. from a ladder— 
may have been caused by a sudden faintness from a low blood-pressure or in 
adding a greater element of danger to the shock due to the injury. There are no 
facts which would enable a proper judgment to be formed on these points. 

(5) Patients presenting cardiac symptoms. Altogether there were 10 cases, or 
8°6%. Three had auricular fibrillation, two of these with congestive failure, one had 
had several attacks of cardiac edema. Five were diagnosed as myocarditis and one 
as coronary thrombosis. 

If in this group are included five patients with mental symptoms such as suicide 
and mental hebetude the total would be 15 or 13°9%. 


Summary.—Fatty infiltration of the heart. 


116 subjects in 3,000 post-mortems (3°8%) 


(1) Incidental .. oe ee 42°2% 
(2) Sudden unexpected death es 13°7% 
(3) Unexplained, after operation .. 15°7% 
(4) Following accidents .. - 18-9% 
(5) With cardiac symptoms és 86% 


A TYPICAL CASE REPORT 


A woman, aged 66, had had bronchitis for many years, worse in the winter; she had 
also had indigestion but had not had jaundice. At 10 p.m. on the day previous to admission, 
she had a “pinching” pain in the umbilical region; it “doubled her up” and made her 
sweat. She vomited bile-coloured fluid copiously. The pain and vomiting continued at 
intervals ; the pain remained localized round the umbilicus. 

The patient was a fat woman with an anxious appearance. The abdomen was distended 
and the umbilicus not everted. The pulse was 120. She was given 2 c.c. of stovaine 
intrathecally and stopped breathing. 

Post-mortem report.—Numerous small gall-stones were found but the duct was patent. 
There was no other lesion but fatty infiltration of the heart and pancreas. 

This patient had been attended by Dr. Stathers of Brackley on several occasions for what 
was diagnosed as myocarditis. 


It is justifiable to conclude that the lesion of fatty infiltration adds an element 
of danger when the patient is subjected to some other stress, such as an operation 
or accident, and that rarely it may produce symptoms of cardiac failure, sometimes 
of the congestive type and sometimes of the anginal type. A rough calculation 
suggests that it produces symptoms of cardiac disease about as frequently as 
syphilis. 


Dr. Parsons-Smith said that Dr. Stott had associated breathlessness in 
myocardial disease with a deficient supply of aerated blood to the respiratory centre. 
He (the speaker) was of opinion that this explanation should be to some extent 
amended. Recent investigations, notably those of Grollman [1] and his co- 
workers [2], had shown that the cardiac output per minute underwent very slight 
reduction in failure cases, and that the figure was often within normal limits. With 
regard to the question of aeration, Fraser’s observations [3] not only confirmed the 
theory of a normal oxygen saturation of the arterial blood in uncomplicated cases of 
cardiac failure, but also excluded significant changes in the carbon dioxide pressure 
and the hydrogen-ion concentration in the arterial blood-stream. 
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He (Dr. ‘Parsons-Smith) thought that, in addition to defective output, heart 
failure was, as a rule, associated to some extent with back-pressure phenomena as 
originally described by James Hope [4] a century ago, and that the development 
of such phenomena would be likely to induce cardiac breathlessness by reflex 
stimulation arising in such affected organs as the lungs or the heart itself, possibly 
also in certain of the peripheral muscles. Thus it seemed advisable to recognize the 
possibility of a nervous factor in the stiology of cardiac dyspnoea quite apart from 
the alteration in blood-chemistry to which Dr. Stott had referred. 
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The President (Sir Charlton Briscoe) said that he had always associated two 
conditions with chronic myocardial degeneration; one of these had not been 
mentioned in this discussion: (1) The gradual development of a sallow colour— 
neither icterus nor pallor, and (2) unexpected fainting. An instance of the latter 
occurred in an individual who got out of bed and shaved, feeling well, and fainted 
while going to his bath. Death took place suddenly in the course of six weeks. 
When either of these two phenomena occurred in an individual past middle-age he 
(the President) was always suspicious of myocardial degeneration. 

For cardiac dyspnoea and pains, anginal and other, he thought that a satisfactory 
explanation was not forthcoming, and that some interconnexion between these two 
conditions existed and on the following lines: It had been shown ' that the diaphragm 
reacted in a reflex manner to stimuli arising from certain manipulations of the heart, 
in rabbits, and from rapid distension of the stomach in man. The latter effect had been 
reproduced in cats, by Lady Briscoe. He had some experimental observations of a 
similar reflex from distension of the gall-bladder in rabbits. The response was not an 
alteration in range of movement but in the condition of postural tone. The diaphragm 
continued to contract but from a higher level than before, or, in other words, 
at the end of expiration and of inspiration the diaphragm was higher in the chest 
than prior to the stimulus. He had alsoshown that an elevation of the diaphragm 
was associated with a degree of deflation of the lower lobes, as occurred in postural 
and post-operative conditions. He believed that a similar elevation of the 
diaphragm gave origin to the deflation of the lower lobe, or lobes, found in 
cases of pleurisy, pneumonia, pericarditis and phrenic paralysis, &c. All these 
conditions necessitated quiet breathing. Deflation of the lower lobes necessitated 
an over-expansion of the upper lobes. This was associated with increased 
distension of the upper part of the thorax produced, by excessive action of 
muscles. It was certain that in over-action of the upper thorax from any 
cause, cardiac, pleurisy, functional, &c., these muscles of inspiration and, especially, 
of expiration became tender and referred pain to areas classically associated 
with angina pectoris. 

He thought that excessive respiratory movements of the chest were recognized 
in consciousness as I am short of breath,” but that similar movements of the 
diaphragm did not give the same sensation, but rather ‘I cannot get my breath.” 

He believed that investigations along these lines would add support to this 
view. 


| Briscoz; Lumleian Lectures, Lancet, 1927 (i), 750. 
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Dr. F. E. Loewy said that the difficulty of differentiating in dyspneic patients 
between emphysema and myocardial disease had rightly been stressed by Dr. Bedford. 
Both conditions frequently co-existed. The oxygen content of the arterial blood 
remained normal in purely cardiac dyspnoeaa—as had been pointed out by Dr. 
Parsons-Smith—but decreased considerably in cases of pulmonary disease when 
the respiratory function of the lungs failed. Blood from the ear-lobe corresponded 
very nearly to arterial blood. A drop from the ear of a dyspnoic patient taken up 
in a glass capillary tube and compared with a similarly collected specimen from a 
normal person was always much darker when the lungs were at fault. This simple 
test was in use at Wenckebach’s clinic in Vienna, and allowed quickly to exclude 
emphysema and pulmonary disease in general as the cause of dyspnoea. 


Dr. Shirley Smith said that difficulty in differential diagnosis might arise 
when pain of coronary origin was situated in the left mammary region. Left 
mammary pain, contrary to the usual assumption, was rarely related to meals, 
while anginal pain frequently had a relationship to food as well as to exertion. 
He would also draw attention to the serious import of cardiovascular symptoms 
appearing for the first time in late age. 
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The Treatment of Disease by Means of Electropyrexia 


By CLARENCE A. NEYMANN, M.D. 


(Associate Professor of Psychiatry, North Western University, Chicago.) 


THE unintentional use of fever in the treatment of diseases of the central 
nervous system is very old. In the beginning of the nineteenth century, horsehair 
plaits were threaded and drawn under the skin of the chests of paretic and other 
psychotic patients. The purpose was to cause huge abscesses of laudable pus. 
A little later, paretic patients were actually infected with erysipelas in an attempt 
to arrest the disease. Occasionally remissions resulted, but often the patients 
did not survive. 

Among the many substances and diseases that are and have been recommended 
as therapeutic agents are tuberculin [1], sterile milk [2], sodium nucleinate [8], 
typhoid vaccine [4], suspensions of sulphur in oil [5], relapsing fever [6], 
sodoku [7], and malaria [8], {9]. Inoculations with malaria and typhoid vaccine 
are very popular. 

Many psychiatrists still cling to the belief that we are dealing with something 
mysterious and fail to recognize the fact that fever alone is the important common 
factor of all such therapeutic measures. It was precisely because I believed in the 
value of fever per se that I began my experiments with diathermy in the treatment 
of general paresis in 1927. The clinical results obtained with electropyrexia since 
that time have amply confirmed the theory. 

Fever therapy in general paresis, produced by injections of organic or inorganic 
substances, or inoculations of febrile diseases, brings about an improvement, or a 
remission, in approximately 30%. During the course of treatment the death-rates 
range between 10% and 30%. The remaining patients improve slightly or not 
at all. 

The comparison of these figures with those obtained as the result of treatment 
with electropyrexia will give us an idea of the comparative merits of both forms of 
therapy. The type of case selected and the intensity of the treatment are, of course, 
important considerations but we can arrive at some general conclusions if we 
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temporarily exclude these factors. Table I consolidates all the important published 
reports. 

The general survey of this table immediately emphasizes the extremely low 
death-rate and the large number of patients who attain remissions or show improve- 
ment. A more careful scrutiny of these figures reveals other factors. Of the 742 
cases reported in the literature, 212, or approximately 29%, are accredited with a 
complete remission, while 253, or 34%, are reported as improved and are now for 
the most part said to be no longer in need of hospitalization. Eighteen have died 
as a direct result of treatment. This is approximately 24%. As before said, the 


TABLE I.—CLINICAL RESULTS IN THE TREATMENT OF DEMENTIA PARALYTICA 
WITH ELECTROPYREXIA. 


Died as 
No. of Complete result of 
Authors cases remissions Improved treatment 


Neymann and Coane Ie). (84) re 9 25 16 
King and Cocke [12], [13] Pe ies 12 2 
Cortesi [14] = ies “ 8 { 
Heymann and Koenig (16) és ees a 50 12 
Perkins [16 en — ae 26 13 
Wilgus and Mints i 17] ¢ 10 
Pacheco e Silva, Passos, Fajardo and Marques ¢ de 
Carvalho [18] . 

Hinsie and Blalock i et 
Schiff, Misset wm Trelles (20) 
Prior [21], [22 
Halphen, niclate, Crozon (23) 
Bamford [24] : 
Bishop, Horton and Warren (25 } 
Schamberg and Butterworth [26| 
McKay, Gray and Winans [27} aie 
eo ge Feinberg, Markson and Osborne [28] ... 

Epstein and Paul (29) 
Graham [30], [31] .. 
Worthing [32} we ; 
Freeman, Fong and Rosenberg | [33] 
Simpson, Kislig and Sittler [i oe 
Schallenberger [35| 
Martinez [36] 
Wilgus and Kuhns [! 37] ; 
Hooverson and Morrow (38) 
Neymann and Osborne [39] 
Jones {40} 
Neymann—further cases to date 
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death-rate attributed to malarial therapy varies between 10% and 30%. Certainly 
electropyrexia has decreased this death-rate to a marked degree. Whenever we deal 
with results achieved by many different investigators in various parts of the world, 
we must take cognizance of the influence of the human element. This accounts for 
what at first glance would seem to be an almost irreconcilable difference when the 
reports of some of the individual research-workers are compared. We allude to the 
statistics of Freeman, Fong and Rosenberg [33] in contrast to those of Simpson, 
Kislig and Sittler [34]. The first group of physicians treated 50 fairly deteriorated 
and demented paretics with ten short hyperthermic sessions. The fever was not 
allowed to rise much above 104°5° F. Simpson and his associates, on the other 
hand, treated 19 cases in the early stages of the disease with approximately twenty 
sessions of hyperthermia. The fever was maintained for many hours at a high 
plateau, ranging near 106° F. Freeman and his associates report ten improvements 





ms D&S wo. 


— 


ao a ao 





<a 


- we 


oO = FS 








15 Section of Therapeutics and Pharmacology 153 


and two deaths. The Simpson group records eighteen complete remissions and no 
deaths. It is hardly necessary to state that such extremes both in the type of case 
selected and in the method of administering this therapy are not the rule. We 
believe that the sum-total of all these results warrants the conclusion that electro- 
pyrexia is one of the most valuable modern aids in the treatment of dementia 
paralytica. 

I have observed a recovery rate of 80% to 90% in my private practice. This 
demonstrates what can be accomplished with electropyrexia under ideal conditions. 
These patients were all in the early stages of the disease and were given intense 
and prolonged treatment in a private sanatorium. None received less than twenty 
semi-weekly treatments. The temperature, ranging between 39°6° C. (103°5° F.) and 
41°C. (106° F.), was maintained for from five to eleven hours. This is our usual 
procedure. Results in this group demonstrate the value of strictly individualized 
therapy. In my opinion, the death-rate is so low that it is negligible. I have 
treated paretic patients with arteriosclerosis, diabetes, aortic aneurysms and 
advanced organic heart disease, and thus far have had only one death during the 
period of treatment. 

The serologic changes do not correspond to the amount of clinical improvement. 
A decrease in the number of cells usually occurs after a series of hyperthermic 
treatments. The Pandy reaction occasionally decreases in intensity; the colloidal 
gold curve also tends to decrease and sometimes becomes practically negative. 
Often it is changed from a typical paretic to an atypical syphilitic zone curve. The 
Wassermann test of the spinal fluid shows little change until many months have 
elapsed. 

My first series was reported in June 1920. Since then I have had opportunity 
to re-examine all the discharged patients from time to time. Two have had a 
recurrence of their former symptoms, but the rest are employed in gainful 
occupations ; some are supporting large families. 

Intense and prolonged treatment with electropyrexia offers a decided hope of 
recovery to every early case of general paresis. The extent of the psychotic 
manifestations has no bearing on the question of recovery. Grandiose and expansive 
types with sudden onset have an excellent chance of reaching a perfect mental 
adjustment. Slowly dementing and depressed paretic patients are to be looked upon 
as more serious risks, and deteriorated paretic patients who have become demented 
to such an extent that they lead a purely vegetative existence, are hopeless and 
should not be treated. The future study of the brain pathology will clarify these 
facts. Judging from our knowledge of the effects of malarial treatment, infiltrations 
and vascular lesions can be influenced but the damage done to the parenchyma is 
irreparable. Since it is impossible to estimate the extent of such damage by the 
clinical or serologic examination, except in patent cases of deep dementia existing for 
many months or years, we can conclude that all other types of general paresis should 
be treated. 


Table IT gives a survey of 150 cases treated by us at a State asylum when we 
had just begun work with diathermy. Fifty patients were treated with sodoku, 50 


TABLE II,—CoMPARATIVE RESULTS OF THE TREATMENT OF DEMENTIA PARALYTICA WITH SODOKU, 
MALARIA AND DIATHERMY. 


Remission. 


(Returned to Died as result 

Treatment former occupation) Improved Arrested Non-arrested of treatment 
Sodoku oss eee % 22% 24%, 36%, 10% 
Malaria ... née 22% %o * 26%, 12%, 18%, 


Diathermy : 24% 26% 30% 20%, 0% 
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with malaria and 50 with twelve bouts of fever produced by electrical currents. 
We now consider this treatment totally inadequate, but it is interesting to note 
that even with this type of electropyrexia better results were obtained than with 
the infectious agents. We now employ at least twenty bi-weekly sessions of fever. 
The number of treponemas found in the sectioned brains of general paretics is 
very small. The treponemas found there must be adapted to the particular 
human being in whom they are lodged, because years have always elapsed since the 
primary lesion occurred. These treponemas have adapted themselves to life in the 
interior hotter parts of the body, and have become resistant to the natural curative 
tendencies of the luetic antibodies. Just as a therapia magna sterilisans, or 
immediate cure, is impossible in primary syphilis, whether by means of arsenicals, 
heavy metals, or heat, so this same idea of a single intense bout of fever in the 
treatment of late syphilis of the central nervous system is theoretically untenable, 
and clinically impossible. The spirochetes found in the central nervous system of 
human subjects are heat- and chemo-resistant organisms. The diseases which these 
organisms cause, general paresis, taboparesis, tabes, cerebrospinal syphilis, and 
luetic optic atrophy are eminently chronic. Their treatment should be based on 
this chronicity and on the increased resistance of the treponemas. 

I must, therefore, agree with those clinicians who have used malaria extensively, 
that fever therapy should be followed by courses of tryparsamide, combined with 
bismuth or mercury. This follow-up treatment should be continued until the spinal 
fluid becomes and remains negative. 


Tabes.—As might be surmised from a perusal of the results described in general 
paresis, tabes is very favourably influenced by electropyrexia. I advise at least 
twenty bi-weekly treatments, of the same intensity as those given in the treatment 
of general paresis. It is, of course, not so easy to judge the clinical results in this 
disease as it is in general paresis. A long period must elapse before it can be said 
that the progress of the disease has been arrested. Tabes, however, has one dominant 
set of symptoms by which the arrest of progress of the disease can be judged if these 
symptoms occur. I refer to tabetic crises and lancinating pains. It is interesting 
to note that electropyrexia has a beneficent and permanent effect on these very 
crises and pains. In some cases, the immediate results obtained by the use of 
electropyrexia are so astounding as to seem almost unbelievable. I have treated 
eight tabetics, all with crises or lancinating pains or both. In every case, pain 
ceased after five or six bouts of fever. Crises or pains have not recurred. With the 
amelioration of clinical symptoms, all authors have noted a reduction of the cell 
count of the spinal fluid, a decrease in the globulin content and the colloidal gold 
reaction, and also a decrease in the intensity of the Wassermann reaction. 


Cerebrospinal syphilis.—Many investigators who have treated general paresis and 
tabes with electropyrexia have also given this treatment in such cases of cerebro- 
spinal lues as they happened to encounter. This malady is a much rarer complication 
of syphilis, and occurs earlier in the course of the disease than do the parenchymatous 
forms mentioned above. The three forms of this disease, the endarteritic, the 
gummatous and the meningitic, are usually promptly alleviated or cured with neo- 
arsphenamine and heavy metals. There are, however, recalcitrant cases, especially 
of the endarteritic and gummatous forms, which do not yield to ordinary antiluetic 
therapy or even to tryparsamide. This type is suitable for artificial fever treatment, 
and it is often surprising what can be accomplished. I believe that the clinical 
improvement seen in these cases is due not only to the destruction of treponemas 
and the response of the reticulo-endothelial system, but also to the generalized 
vasodilatation which always accompanies electropyrexia. I have treated five cases 
afflicted with the endarteritic and gummatous forms of this disease. All of them had 
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been treated with arsphenamine, tryparsamide, mercury, bismuth and potassium 
iodide, without improvement, before electropyrexia was employed. All were benefited 
from both the clinical and the serologic viewpoint. One patient even regained control 
of his right arm which had been partially paralysed for six months before treatment 
was begun. Electropyrexia certainly extends definite hope to those patients suffering 
from tertiary syphilis of the central nervous system who have not been helped by 
the older and more conservative forms of anti-luetic therapy. 


Syphilitic optic atrophy.—During the past three years, I have treated seven 
patients with luetic optic atrophy. A minimum of twenty treatments were given to 
each patient, with temperatures ranging above 105-8° F. (41°C.) for four hours, and 
often above 107-6° F. (42°C.) for two hours, while the patient’s treatment lasted 
for at least eight hours with a temperature above 103°5°F. (39°7°C.). This is 
truly the maximum upper limit of safety for extensive treatments. Temperatures 
slightly above 107°6° F. (42° C.) can be reached and sustained in selected robust 
individuals if the maximum amount of medical attention is given during treatment. 
These cases of optic atrophy were all advanced when they came under my care. 
Thus far, three patients have become blind. The other four retained the remnants of 
their vision, and two even show a slight increase of visual acuity. There has been a 
decrease of the spinal fluid cell count and globulin content, and also in the height of 
the colloidal curve in all these cases. At least this is an encouraging sign. If 
early cases of syphilitic optic atrophy, without such gross visual defects as those 
that have come under my observation and care, could be treated, I believe that 
better results might be obtained. 


Primary and secondary syphilis —All these facts naturally led us to an 
investigation of the effects of heat on early syphilitic lesions. Here the spirochetes 
can be studied both in the dark field and in microscopic stained sections. Now 
chancres are always situated in relatively cold tissues, and the cutaneous lesions of 
syphilis are especially frequent in uncovered portions of the skin—the coolest regions. 
In the course of my earliest researches with hyperpyrexia produced by diathermy, 
I therefore treated two male patients with chancres. The results were reported in 
1932 [41], from data obtained in 1930. One patient made a prompt recovery, 
while the other developed secondary lesions in spite of the fact that he had had ten 
fever treatments with rectal temperatures ranging between 103-5° F. (89-7°C.) and 
105-5° F. (40-8°C.) for at least five hours during each treatment. This aroused 
my interest, and I ascertained that the intra-urethral temperature of the male is at 
least 1° F. (0-55° C.) lower than the rectal temperature. The temperature of the 
mucosa of the glans of the penis where the lesions were located must, therefore, 
have been below that believed to be destructive to the treponema in the chancre, 
namely, 105-8° F. (41°C.). 

Following the animal and laboratory experiments of Bessemans and Thiry [42], 
and Carpenter, Boak and Warren [43], I treated a third patient, suffering from 
primary syphilis, with electropyrexia at higher temperatures, approximately 105°8° F. 
(41° C.) for four hours, and as before observed prompt healing of the primary lesion. 
Later, this patient developed secondaries, but the rash was confined entirely to the 
face and scalp, the parts of his body which were uncovered during treatment. 
The disappearance of the local primary lesion did not prevent or materially influence 
generalized infection. Since syphilis is a systemic disease even in its primary stages, 
the local cooling of the skin of the face and scalp was assumed to be the reason for 
this failure. 

The next five patients—four suffering from primary, and one from secondary, 
syphilis were, therefore, treated in an entirely different manner. They were placed 
in a hot-air cabinet, so constructed that the patient could be rolled in and out while 
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in a horizontal recumbent position. The air temperature of this cabinet could be 
controlled with ease. A glass headpiece was fitted to the end of the cabinet in such 
a manner that the patient was bathed in hot air from toe to pate. Besides this, 
diathermic electrodes were applied to the patient’s back and chest. Thus it was 
possible to apply varying amounts of external and penetrating heat at will. Further- 
more, skin temperatures were recorded by means of thermocouples placed inside 
small needles, which were inserted under the skin of the chest, face and scalp. Thus, 
it was possible to maintain a definite measured temperature throughout the patient’s 
body at will. Needless to say, this complicated procedure was attended with many 
technical difficulties, but we believe the possible accomplishment of our goal, the 
cure of syphilis in its earliest stages, justified our efforts. 

By this technique, one patient had two treatments, one had three treatments, 
and two had four treatments. During every treatment the external and internal 
temperatures were kept well above 105°8° F. (41° C.) for: two hours, supposedly the 
lethal temperature for treponemas. Four patients were then closely observed in 
the hospital. One of them showed secondaries at the time of admission. These, 
as well as the chancre, disappeared after the second treatment, but the secondaries 
recurred a week after the fourth and final treatment. The other two patients developed 
syphilitic rashes, six and seven weeks respectively, after their final treatments, and the 
fourth patient developed a luetic pharyngitis two months after cessation of treatment. 
The inflamed inguinal lymph-glands decreased markedly in size, but did not disappear 
entirely. In one case these glands later became very large, resulting in a generalized 
adenopathy. Finally an epitrochlear gland was removed and found to contain many 
treponemas and pus. All chancres healed promptly, and were always found to be 
superficially free from spirochetes twenty-four hours after treatment. No spirochetes 
were found in them at any time after the second treatment, even when sectioned, 
impregnated with silver, and stained. The Wassermann and Kahn reactions, 
positive in three cases before treatment was begun, became more positive, but 
remained negative in the other patient. Judging from these four cases, as well as from 
the other three cited previously, it is safe to conclude that hyperpyrexia, even when 
apparently applied in adequate doses, and even when the external surface of the skin 
is heated to a spirochetocidal temperature, is not able to eradicate the syphilitic 
virus. However, we believe that it is also safe to conclude that hyperpyrexia 
per se influences and partially arrests the progress of the disease. 

The last patient in this group of five was, therefore, treated with the usual doses 
of arsphenamine and bismuth immediately after the hyperpyrexia treatments were 
ended. The positive Wassermann and Kahn reactions were reversed to negative 
one month later, and the patient has remained apparently free from all signs of 
syphilis during the past year. He has had no specific treatment for the last six 
months: Thus, the idea was abandoned that the important factor in the treatment 
of syphilis is the possibility of keeping the external temperature equal to, or above, 
the internal body temperature during hyperpyrexia treatments. A lymph-gland from 
each of four of these patients was removed, sectioned, and stained. Fragmented 
or apparently normal treponemas were found in three of these glands despite the 
fact that the sectioned site of the chancre removed at the same time showed no 
organisms. This seemed very paradoxical until the latest researches of Bessemans, 
Van Haelst and De Wilde [44] gave some insight into the true state of affairs. 
According to these investigators, the treponemas found in the inguinal and popliteal 
lymph-glands of syphilitic rabbits and guinea-pigs, and in the spleen and brain of 
luetic mice, are organisms adapted to more difficult conditions of existence. They 
are very virulent ; one single organism is capable of causing an infection and they 
are quite resistant to heat and chemotherapy. In all these attributes they differ 
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from the treponemas found in primary and other active lesions. These facts, 
definitely ascertained in animal syphilis, may well apply to human syphilis. At 
least, I believe they explain the failures cited above. 

Following these eight cases, two further patients with primary syphilis and one 
with secondary syphilis were treated. The hot-air cabinet was abandoned and 
temperatures were produced by electromagnetic induction. Since the delirium 
and terrifying states of dyspnoea were thus avoided, I was able to give each 
patient between five and nine treatments with temperatures ranging above 105-8°F. 
(41°C.) for five or six hours. Neoarsphenamine was given in two cases immediately 
after fever treatment ceased. The last case was treated with small doses, 0-3 grm., 
of neoarsphenamine in the intervals between the bi-weekly attacks of fever. All 
three patients now have negative serologic findings, and the outlook seems 
promising. I am now trying to determine whether the best therapeutic effects are 
obtained by treatment with arsenicals during fever, or between bouts of fever. I 
recognize the fact that the results of this combined therapy are open to attack and 
unfavourable criticism and, therefore, do not wish to draw unwarranted conclusions 
at this time. 

From these findings, it is clear that primary and secondary syphilis will not 
yield to fever therapy alone, though the progress of the disease is arrested and 
many treponemas are destroyed by electropyrexia. This, I believe, explains the 
excellent results obtained in late syphilis of the central nervous system. It also 
proves that it is better to treat all forms of syphilis with arsenicals and heavy 
metals after fever therapy. The other effects of hyperthermia, the dilatation of 
blood-vessels and the changes observed in the functioning of the reticulo-endothelial 
system, are probably of minor importance. 


Parkinsonian syndrome.—Parkinsonian syndromes following lethargic encephal- 
itis appear to be helped by hyperthermia. Thus far I have treated four cases. I 
have noticed a decrease of the tremors, the spasticity and general stiffness, and the 
ocular crises. The patients, who are very intelligent, say that they feel decidedly 
better, and one of them, a newspaper editor, can use a typewriter for the first time 
in two years. These results seem about equal to those reported by Pouppirt [45], 
who has treated a much larger series with balneotherapy. Electropyrexia thus 
offers some solace to those unfortunates who, suffering from this incurable illness, 
have heretofore found only a little alleviation by using hyoscine and stramonium 
continuously. Electropyrexia is far from being a specific for Parkinsonian syndromes. 
The over-emphasis of its therapeutic value in this syndrome has done much to bring 
the whole field of fever therapy into disrepute. 


Multiple sclerosis.—As is well known, the classical multiple-sclerosis syndrome 
has a tendency to run a chronic, progressive, remittent course. The success or 
failure of any therapeutic attempt cannot, therefore, be judged by the same 
standards as may be employed in judging the clinical results after treatment of 
other more definitely progressive diseases of the central nervous system. 
Spontaneous remissions in multiple sclerosis are almost the rule. Sachs [46] in a 
review of 141 cases observed over a period of years, places the rate of remissions 
without treatment at about 42%. Other authors agree with these findings. 

Our cases were divided into three groups, mild, advanced, and far advanced. 
These clinical divisions were, of course, more or less arbitrary. In the four mild cases 
the patients could walk when they were admitted for treatment, but showed many of 
the major symptoms of the disease. These had not progressed to a point where 
hospitalization was imperative. All four improved to such an extent that a clinical 
diagnosis without a history would be difficult. Two patients still have a positive 
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Babinski’s sign on one side. One still shows reduced vision, temporal pallor of the 
discs, and positive Biriny reactions. One is quite free from symptoms. All have 
returned to work. 

The next group of eleven were all hospitalized from necessity. Seven patients could 
walk with difficulty and four were able to walk if supported. The major symptoms 
of the disease were outspoken. After treatment, only two attained a practically 
normal gait, and one of these evidently had a form of subacute disseminated 
encephalomyelitis. Spontaneous remissions are not uncommon in this acute form 
of the disease. The other nine all showed improvement in their gait, but still 
retained some spasticity ; about two-thirds of their initial symptoms were absent 
or diminished after treatment. Four were able to return to their occupations ; seven 
live at home in a semi-invalid state. 

The third group of ten cases was more or less hopeless from the start. Six of these 
patients were bedridden and had lost all use of their upper extremities. It is a credit 
to the innocuousness of this therapy that treatment could be instituted at all. I did 
err in one case. This patient was in the final stages of the disease; he could move 
neither arms nor legs, and on attempting movement, shook from head to foot. He 
could barely utter sounds. The fourth treatment culminated with a sudden rise of 
temperature to 108° F. (42°2°C.). That evening respiratory difficulties -developed, 
then the pulse became threadlike, a hypostatic pneumonia ensued, and the patient 
subsequently died. Another patient died two months after treatment had been 
stopped. Her symptoms increased rapidly during treatment. Four of the six 
bedridden patients regained the use of their upper extremities and are now able to 
feed themselves. One even learned to walk. Judging from my experiences, however, 
it can in general be assumed that a patient once bedridden will never walk again. 

Summing up the results obtained in this series of twenty-five cases, we find that 
44% were much improved and an additional 40% were improved to a lesser degree. 
Improvement occurred directly after or in conjunction with electropyrexia. The 
results achieved seem to be lasting, since there has been no appreciable change in the 
condition of these patients during the past two years. Remissions after electro- 
pyrexia are, therefore, not only more frequent but when groups of patients are 
studied, also last longer than in untreated cases. 


Chorea minor.—In a way, Sydenham’s chorea occupies a position midway 
between definitely neurological diseases and infectious diseases. Heretofore, a 
treatment with penetrating heat has been impossible or at least impracticable 
because of the constant movement of the sick children. Treatment with external 
heat seemed inadvisable because I did not believe that the physical exhaustion 
produced by this modality would permit its use in a disease often associated with 
acute endocarditis. When electromagnetic induction by means of high frequency 
currents became a usable method, I immediately began to treat chorea minor. 

Thus far seven patients, all betweén the ages of four and eleven years, have been 
treated, with astounding results. All choreic movements ceased immediately after 
a series of treatments. From two to four bouts of fever produced by electromagnetic 
induction were given each patient. The treatments were given bi-weekly. The 
temperature was maintained between 104° F. (40° C.) and 105° F. (40°5° C.), for 
seven or eight hours. No higher temperatures were used, because children are 
inclined to react to higher temperatures with convulsions. It is too early to state 
whether or not these children will have a recurrence of their former troubles. At 
least it is fairly certain that the period of hospitalization for chorea minor can. be 
greatly shortened by electropyrexia. 

Asthma.—Asthma was first treated by Feinberg, Osborne and Afremow 
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[47], [48], who suggested electropyrexia for the treatment of allergic disease. In 
their first publications they reached the conclusions that it is inadvisable to employ 
a fever higher than 104° F. (40°C.), because at temperatures beyond this point the 
patient becomes very uncomfortable, restless, and cyanotic. In later reports 
Feinberg and Osborne [49], Feinberg, Osborne and Steinberg [50], and Neymann, 
Feinberg, Markson and Osborne [28] (that is to say, the same general group of 
workers), have amplified their reports, which now include forty-four cases. Twenty- 
two, or 50%, received a complete remission lasting from one week to nine and 
a half months. Fourteen more, or 30%, had definite improvement of their 
symptoms, but no actual cessation of asthma. 

I believe that electropyrexia should only be used in those cases of chronic 
pronchial asthma that have not responded to more generally accepted and established 
forms of therapy. Electropyrexia is, however, a procedure worthy of trial in such 
cases of intractable asthma. 


Chronic arthritis ——Markson and Osborne [51] made the first report of the 
treatment of chronic refractory arthritis. Neymann, Feinberg, Markson and 
Osborne [28], Simpson [52], and Halphen and Auclair [53], have also published 
reports. All authors state that a certain percentage of cases have reacted favourably 
to electropyrexia. There is, of course, a great deal of uncertainty and confusion 
about the classification of chronic arthritis, and this makes definite conclusions 
as to the value of electropyrexia in the various sub-groups difficult, It is 
my opinion that the chronic infective or rheumatoid type gives the best results 
after treatment, and that the hypertrophic and atrophic types do not react well, if 
at all, to electropyrexia. Patients suffering from the hypertrophic type, especially 
with heart and kidney involvement, are prone to react to electropyrexia with 
delirium and other terrifying states. If all the published reports are analysed, the 
conclusion can be drawn that about 70% of all cases of the chronic infective type 
are decidedly improved by electropyrexia. 


Gonorrhea.—The treatment of chronic infective arthritis naturally leads to the 
subject of the treatment of gonorrheal arthritis. Practically all clinicians who have 
treated infective arthritis have also treated the gonorrhceal form. While opinions are 
somewhat at variance regarding the value of electropyrexia in the various 
sub-groupings of the arthritides, I can find no exception to the widely expressed 
belief that electropyrexia is the treatment of choice in gonorrheeal arthritis. Most 
authors agree that a comparatively high fever plateau ranging near 106-5° F. 
(41-4°C.) maintained for five hours or more is the best therapeutic approach. 


Other diseases.—Electropyrexia has been employed in the treatment of gout, 
pelvic inflammatory disease, endocrine disorders, poliomyelitis, vascular diseases, 
Raynaud's disease, mercurial poisoning, migraine, epilepsy, schizophrenia, manic 
depressive insanity, and many other acute and chronic conditions. Halphen and 
Auclair [53], Henrard [54], Fribourg-Blane [55], Roger [56], and Richet [57], give 
comprehensive references to the various authors who have made these highly 
experimental and often nonsensical attempts to treat diseases that have not yielded 
to other therapy. Sometimes, such attempts may be justified, but the uncritical 
application of any therapy will finally bring it into disrepute. Uncritical laudatory 
reports based on the clinical observations of one or two cases only confuse the issues 
and actually impede progress. 

Table III gives suggestions for the technique of treatment of various diseases. 
These are not hard and fast rules, since each patient must be treated according to 
his individual needs. The time and temperature equations are, however, an 
indication of what I believe to be the most suitable treatment periods. 
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Disease 


Arthritis 


Gonorrheal 
infection 


Asthma 


General paresis, 
tabo-paresis, 
tabes, cerebro- 
spinal syphilis 
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TaBLE III.—SuMMARY OF TECHNIQUE OF TREATMENT. 


Degrees 


104° F. (40° C.) 


106 -5° F. (41-40 € 


104° F. (40°C.) 


Above 108-5° F. (39-7°C.) for 


Fever Curve. 


’ 
} 


Duration App. No. of 


hours treatments 


8 8 to 20 


lor 2 


6 tos 


6, then 


increase to 105-8° F. (41° C.) for 2 


Above 103-5° F. (39-7°C.) 


Frequency of 
treatments 


Weekly 


2nd treatment 
from 10 to 30 
days later 

2nd treatment 
3 days later 


Twice weekly 


Weekly 


Selectior 
of cases 


Infective 
(rheumatoid 
proliferative) 

Vaginitis 

cervicitis 


Intractable 
bronchial 
asthma 

Early paretics 
and not too 
badly demen 
ted patients 


Not too far ad 


Multiple 


sclerosis vanced 


never above 105-5°F. 


(40-8° C.) 
Between 103-5°F. (89-7°C.) 
and 104-5° F. (40-2°C ) 


Sydenham’s 


Twice weekly 
chorea 


Chorea minor 
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Paralytic Ileus in Acute Appendicitis 
PRESIDENT’S ADDRESS 
By W. Sampson HAnpDLeEy, M.S. 


PERITONITIC ileus following appendicitis is not a common condition, and the 
experience of an individual is necessarily limited, however long it may be. My 
choice of subject has been determined by the belief that these very fatal cases are 
amenable to timely and energetic treatment based upon a study of the pathology of 
peritonitis. I have also been influenced by a conviction that jejunostomy, which at 
present seems to be the operation of general choice, is not really a solution of the 
problem, and by an impression that the methods I have found successful have not 
been generally adopted. 

As a surgeon’s seniority increases his experience of emergency surgery 
diminishes, and I have little to add to my clinical records published in two 
Hunterian lectures, but a recent case for which Mr. Turner Warwick and myself 
were jointly responsible, at the Middlesex Hospital, corrects the impression prevalent 
in some quarters that modern methods of medical treatment have abolished the 
necessity for surgery in peritonitic ileus. It is as easy to decry, as it is to 
exaggerate, the value of medical measures, but it is essential that they should not 
he persisted in too long. I have been disappointed with Welch's serum. 

Continuous gastric aspiration with periodic gastric lavage through an in-dwelling 
stomach-tube was used by Mr. Warwick in the case just referred to, and I was much 
impressed by its value for maintaining the patient’s condition and allowing time for 
a thorough trial of non-operative measures. Before leaving the subject of medical 
treatment, I should like to ask for more information as tc the value of spinal 
anesthesia in promoting peristalsis. I have always been deterred from trying it 
by fear of a dangerous fall of blood-pressure. 

In all the cases of paralytic ileus which I have seen medical measures have 
been perseveringly tried and operation has only been resorted to after their failure. 
In all cases too, before the onset of the obstruction, peritonitis which caused it had 
heen dealt with according to the gospel of Murphy—removal of the appendix, pelvic 
drainage, the Fowler position, and the free administration of continuous saline per 
rectum. 

“GENERAL” PERITONITIS 

May I now direct your attention to certain points in the pathology of peritonitis 
which bear directly upon the problem of paralytic ileus. 

First I would insist that so-called “ general” peritonitis is rarely universal, even 
at the time of death. Man has paid a high price, in his liability to hernia and 
enteroptosis, for his adoption of the upright position, but he has secured the 
countervailing advantage that his peritoneal cavity drains to a definite low point— 
the pelvis—not only in the upright, but also in the reclining, position. The dog 
has no such advantage, and peritoneal infection kills him in three days. I have 
only once seen a really universal general peritonitis affecting even the stomach and 
the diaphragm. It occurred in a boy of ten who made a good recovery after 
appendicectomy and pelvic drainage, without developing obstruction. This case 
shows that in the absence of ileus, even universal peritonitis is not necessarily fatal, 
a point to which I shall return. 

Dec.—Surec. 1 
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Peritonitis in man begins in the pelvis.—LEven when the septic focus—e.g. a 
pinhole duodenal perforation—is situated high up in the abdomen, and still more 
definitely in infections arising lower down such as appendicitis, the infective 
material, unless adhesions form, drains rapidly into the pelvis. Thus only limited 
spread occurs round the original focus, but an intense inflammation arises in the 
recto-vesical pouch to which the septic products are led. For all practical purposes 
general peritonitis in man begins in the pelvis. 

Upward spread of the process.—The pelvis fills with pus from below upwards, 
thence the pus rises gradually into the hypogastric region, and hypogastric rigidity, 
previously absent, now appears. By the time the peritonitic flood has risen up to, 
or a little higher than, the umbilical region, intestinal paralysis kills the patient. 

Freedom of the upper viscera from inflammation.—-The flood-like invasion of the 
peritoneal cavity from below upwards carries the important consequence that the 
stomach, the jejunum, the transverse colon, and of course the liver and diaphragm, 
remain uninflamed and unparalysed until the patient is moribund. Properly 
utilized, this fact is the key to successful treatment. 

My statements are based mainly upon direct inspection of the upper abdomen 
during a large number of laparotomies, made by lifting forward the anterior abdominal 
wall cautiously with a retractor. I have verified them post mortem in more than 
one case. 

Stages of general peritoniiis.—There are thus, clinically, three stages of unlimited 
or so-called general peritonitis. 

(1) Pelvic peritonitis ; (2) Hypogastric peritonitis; (3) The hopeless “ clinical 
picture” or “ textbook” stage. 

Stage of pelvic peritonitis.—I need not dwell on the familiar picture of pelvic 
peritonitis with which gynecologists are only too familiar. Pelvic examination 
shows acute rectal and vaginal tenderness, with cedematous thickening of the recto- 
vesical fold and of the utero-sacral ligaments. There is hypogastric distension and 
tenderness, and perhaps vomiting, but there is no hypogastric rigidity, though there 
may be right iliac rigidity. If the appendix is pelvic it may be felt as a definite 
swelling. Uterine hemorrhage may occur in very acute pelvic infection due to 
appendicitis. 

Stage of hypogastric peritonitis.—To this stage I desire to direct your particular 
attention, for the patient’s life depends upon its recognition. It is characterized by 
the appearance of hypogastric rigidity and immobility supervening upon the previous 
hypogastric distension. I am assuming that a pelvic drainage-tube has already been 
introduced at theappendicectomy. Above the umbilicus the abdomen is flat, or only 
slightly distended, still soft and only moderately tender. On palpation a resonant 
rounded swelling, almost as definite in its upper outline as the distended bladder, and 
reaching to the level of the umbilicus, can be felt in the hypogastric region. It is 
formed by distended small intestine coils more or less glued together. I have called 
it the “ hypogastric football.” . 

Very soon the supra-umbilical region, though remaining soft and retaining some 
movement, begins to share the distension of the lower abdomen, and the stretching 
of its muscles may be mistaken for genuine rigidity. Vomiting is vigorous and in 
considerable amounts, up to one or two pints at not very frequent intervals, and is 
not at first offensive. Though obstruction is evidently present small quantities of 
flatus may continue to be passed. The hypogastric stage is short, lasting perhaps 
twenty-four hours. 

Terminal stage.—The signs of the terminal stage are those found under the 
heading “ general peritonitis ” in the textbooks, and need not detain us. Rigidity is 
now present above as well as below the umbilicus. 

Ileus duplex.—Intestinal paralysis may arise in the pelvic stage of an upward- 
spreading peritonitis. In such a case only the pelvic intestines, a length of the pelvic 
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ileum, and later, not invariably, and sometimes incompletely, a length of the pelvic 
colon are paralysed. The intestines above the pelvic brim are distended but not 
inflamed. In 1910 I described this condition under the name “ ileus duplex,’ to 
emphasize the fact that two obstructions are present. I showed that success in 
treatment depended upon a recognition of the double character of the obstruction, 
and upon the performance of ileo-cswcostomy and cacostomy. Cscostomy is not 
essential to recovery in all cases but it should be a routine precaution. Of three 
cases treated by ileo-czecostomy and cecostomy all recovered. Of the ten earlier 
cases treated by other methods seven died. Six of these ten cases were treated by 
ileo-cwecostomy alone, four died. 

Ileus in the hypogastric stage of peritonitis.—Ileus may remain absent during the 
pelvic stage of peritonitis, and may only supervene in the hypogastric stage. The 
operative problem is then different, for longer and less defined tracts, both of the 
large and small intestine, are involved in the paralysis. When the “ hypogastric 
football ’’ has become palpable the time is short, but it may be assumed that paralysis 
has not affected the stomach, the jejunum and the transverse colon. Here are the 
materials for the construction of a short but complete alimentary canal above the 
level of the peritonitic flood. A distended coil of jejunum is anastomosed to the 
transverse colon, and the cwcum is opened. Reflux occurs from the anastomosis 
along the transverse and ascending colon to the ceecostomy. 

It is impossible to convey to those who have not seen them the transforming 
effects of this operation upon patients almost moribund with paralytic ileus. 
Within twenty-four hours free cecal discharge occurs, the abdomen becomes flat and 
soft, and the pulse falls. The recovery of the first patient upon whom I performed 
it was a satisfying incident of my professional life. I have performed the operation 
five times; the last occasion was three months ago. Four of the patients made 
complete recoveries. The fifth recovered from intestinal obstruction, only to die a 
month later of pyewmia. All of these were apparently hopeless cases of intense 
streptococcal peritonitis with obstruction, which did not respond to any medical 
treatment. 

Though one or two successful cases of ileus duplex treated by my method have 
been recorded, notably one by Mr. Coulson of Templecombe (Clinical Journal, 1918, 
47, 45), I must regretfully admit that my methods have not found general favour. 

Carson’s article in ‘Modern Operative Surgery,” revised by Professor Grey 
Turner, in dealing with paralytic ileus, advises that if medical measures and spinal 
anwsthesia fail to produce an action the intestine must be drained, but no definite 
decision is given as to the best plan to adopt, “ in view of the difficulty of comparing 
the values of the different methods in a condition of such rarity.” The pros and 
cons of cecostomy, enterostomy, ileo-ileostomy and ileo-colostomy combined with 
cxcostomy are discussed. The authors finally lean to a cewcostomy through the 
original wound as the simplest course, and stress the exposure, trauma, and prolonged 
anesthesia which attend short-circuiting operations. I hope to-night to persuade 
Professor Grey Turner that cacostomy is inefficient, and that a short-circuit 
operation need not be feared, even in these terribly ill patients. 

It will I think appear on reflection that enterostomy is not a rational operation 
for cases in which there is (a) an obstruction of the lower part of the small intestine 
and (b) an obstruction also of the lower part of the large intestine, except when the 
obstruction of the large intestine is likely to pass off spontaneously within a day or 
two. Spontaneous and sufficiently prompt recovery of the large intestine is very 
unlikely in the grave streptococcal infections of appendicitis, though it appears often 
to occur in the post-operative ileus described by Bonney. 

Enterostomy drains only the small intestine. The obstructed large intestine is 
forbidden by the ileo-cewcal valve to empty itself into the small intestine, paralysis 
of the pelvic colon generally prevents relief per anum. The patient dies, more 











166 Proceedings of the Royal Society of Medicine d 


slowly it is true, in spite of the enterostomy, by toxic absorption from a distended 
large intestine. 

Those surgeons who desire the utmost simplification of operative procedure must, 
at least, after the enterostomy perform a cecostomy to drain the large intestine. 
I believe this policy would frequently succeed, but to me the method appears 
clumsly and inartistic. There is a more serious objection: it involves the loss of 
large amounts of fluid and of scluble nutriment at a time when the patient is fighting 
desperately for his life. True, the fluid can be artificially replaced by saline, and the 
food to some extent by glucose, but the handicap imposed is a grave and possibly 
fatal one. A method retaining a sufficiently large absorbent area, including the 
thirsty czecum, to maintain nutrition at a reasonable level is surely better. 

It has been stated that ileo-transverse colostomy is a long and difficult operation 
involving great strain on the vital resources of the patient. That depends largely 
upon the technique employed. No intestine except two inches of large and two 
inches of small bowel need be exposed or extracted. A local anesthetic suffices, 
with gas-and-oxygen in reserve in case there is difficulty in pulling down the 
transverse colon, which may be pushed upwards and backwards by the dilated 
small intestine. The incision is the left vertical rectus-splitting incision used for 
transverse colostomy and should extend well above the umbilicus. The omentum 
is exposed immediately, and by its aid the transverse colon is drawn out of the 
wound. At the lower border of the colon the omentum is torn through, and the 
first distended but uninflamed coil of jejunum which presents itself is extracted by 
the finger and thumb through the hole in the omentum and is anastomosed to the 
transverse colon. A large anastomosis is not necessary. The ante-omental position 
of the opening gives good security against subsequent leakage. Czsecostomy is then 
performed, also under local anzsthesia, and a large rubber catheter or, perhaps better, 
a small Paul’s tube is tied into the cecum. The cecostomy usually acts profusely 
for twenty-four hours and the abdomen becomes flat and soft. The large intestine 
recovers rapidly, and an action per anum may occur within three days. The 
cwcostomy usually closes spontaneously within a month or six weeks. 

I cannot conclude without mentioning a late and unexpected sequel of lateral 
anastomosis between the small and large intestine without resection or interruption 
of their continuity. 

In my first successful case of jejuno-colostomy for hypogastric ileus the patient 
died about eight years after the operation with symptoms diagnosed as pernicious 
anemia. In a case of hypogastric peritonitis for which I did a successful jejuno- 
transverse-colostomy in 1923 the patient, a man aged 24, developed signs of 
pernicious anemia in 1931. Following an operation at which I “ undid” the 
lateral anastomosis, he made a rapid and complete recovery. I am informed that 
physiologists have noted that in animals the operation may ultimately induce fatal 
anemia in some way at present unexplained. 

The necessity of a remote secondary operation in the patients is a serious draw- 
back, but it is not too high a price to pay for recovery from a condition otherwise 
immediately fatul. 

My series of cases is a small one, for fortunately the condition is rare, and of 
late years I have not seen so many emergency cases. My cases however afford a 
proof, which cannot be strengthened or upset by any number of animal experiments, 
that in man death from suppurative peritonitis is nearly always due to intestinal 
obstruction, and furthermore that the obstruction is confined to certain segments of 
the intestine and is amenable to appropriate treatment. 

Jejunostomy.—In 1910 my colleague, Mr. Victor Bonney, published a group of 
cases in which paralytic ileus following abdominal operations was successfully 
treated by jejunostomy. The simplicity of the operation, and its success in the 
cases for which Bonney advocated it, led to its adoption for all varieties of paralytic 
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ileus, including the peritonitic ileus of appendicitis. It is to be noted, however, in 
Bonney’s cases ileus was due to the trauma of severe pelvic operations or to mild 
secondary bacterial infections of the tissues operated upon—cases, for instance, of 
cancer of the cervix. No comparison is possible between such cases and the acute 
streptococcal infections of the peritoneum which are seen in appendicitis. It will 
be useful to inquire what degree of success has been attained by jejunostomy in the 
latter class of case. 

Jejunostomy in dogs.—Haden and Orr? show that drainage of the upper jejunum 
in dogs previously normal will cause death in all cases in from two to five days, 
with changes in the blood chemistry similar to those found in high intestinal 
obstruction. Dogs however can live several weeks with drainage of the ileum 6 in. 
above the c#cum. 

In experimental general peritonitis in dogs the average length of life is four days, 
but if ileostomy is performed it is only three days. Free administration of 1% 
sodium chloride prolongs survival to ten days. 

It is a fair inference from these experiments that enterostomy is in itself a 
lethal operation for dogs, and that its fatal effects are only delayed, not prevented, 
by fluid replacement. No encouragement for the performance of enterostomy in 
man can be obtained from the records of animal experiment. 

It is probable that in the subject we are discussing animal experiment has little 
value. The postural peculiarities of man protect his upper abdomen from infection. 
The dog has no such advantage and his problems are different. 


Survival of Dogs with Experimental General Peritonitis (Orr and Haden). 


Number of dogs Survival (days) 
8 General peritonitis eu 4h 
9 Generel peritonitis, ileostomy — soe ee ia Bh 
6 General peritonitis ; ileostomy, treatment with 1% sodium chloride 104 


Jejunostomy records.—The best results from jejunostomy are reported by 
Seton Pringle, who records nine cases with seven recoveries, some of them 
apparently hopeless cases.” He urged the use of the method in 
“cases of diffuse general suppurative peritonitis associated with appendicitis, tubal disease, 
and other septic conditions of the pelvis—the cases in which the intestines in the pelvis are 
acutely inflamed and the infection is already spreading upwards into the abdomen proper, so 
that, immediately on opening the abdomen, pus is seen lying between the congested coils of 
small intestine without limiting adhesions, and, if a hand is passed down into the pelvis, a 
regular well of pus is found in the pouch of Douglas.” 

It would appear therefore that Pringle performed enterostomy upon a prophylactic 
basis without waiting for actual signs of obstruction ; hence, no doubt, his good 
results. His policy is a defensible one, but we know that only a small minority of 
cases in which there is free pus in the pelvis go on to obstruction, and few surgeons 
like to incur the liabilities of enterostomy except for compelling reasons. 

German experience of enterostomy has been much less favourable, though 
Heidenhain*® (1902) recorded five cases, with four recoveries. Hubener* (1925) 
collected thirty-two cases of enterostomy for peritonitic ileus, with eight recoveries. 
It seems rather strange that, like other authors who have recorded the unsatisfactory 
results of enterostomy, he remained an advocate of the method, no doubt because 
a better alternative seemed wanting. He considered that enterostomy should be 
done in peritonitis after conservative means have failed to re-establish peristalsis. 
Gerhardt (1904) recommended it as a prophylactic measure in certain cases. 


11926. ‘* High jejunostomy in intestinal obstruction,” Journ. Amer. Med. Assoc., 87, 632. 
21925. Lancet (i), 869. 

21902. Arch. f. klin. Chir., 67, 929. 

41925. Beit. z. klin. Chir., 134, 93. 
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Krogius (1911) reported 70 cases in which he had used it, with 23 recoveries. 
Brunner (1921) 34 cases, with 10 recoveries, Wortmann 27 cases, with 22 recoveries. 
It is probable that many of Wortmann’s cases were prophylactic enterostomies. 

Hosemann (1931)° recommended prophylactic appendicostomy or cecostomy 
{Sick) in cases of acute appendicitis with distension, with enterostomy in addition 
for the severer cases of peritonitic ileus. Only eight patients in his 29 cases of 
enterostomy recovered, though in ten cases a cxcostomy or appendicostomy 
had also been performed. As might be expected, his milder cxcostomy and 
appendicostomy series, many of them prophylactic operations, gave more favourable 
results, 33 cases with eight deaths. 

Selling Brill of Philadelphia, analysing 700 cases of acute appendicitis operated 
upon between 1922 and 1928, could recall many cases with obstructive phenomena 
in which the patients recovered without operation. Twenty cases were operated 
upon for post-operative ileus, with sixteen deaths, a mortality of 80%. Nineteen 
patients in the group had undergone enterostomy, and fifteen had succumbed—a 
mortality of 79%. ‘Our experience,” says Brill, ‘‘ with this procedure in the acute 
post-operative group has been disappointing.’’ He quotes Deaver and Wilensky as 
having reached the same conclusion. 

Selling Brill says, justly, 

“It is proper to assume that in the cases of peritonitis with obstructive phenomena 
which recovered without operation, the peritoneal infection was mastered, the fibrinous 
exudate was absorbed, and the bowel resumed its normal activity.” 


He goes on to say, respecting cases where the patient succumbs, 


“Tt is difficult to ascertain in such cases whether the toxemia of peritonitis or that of 
obstruction is the greater factor in causing death.” 


I venture to think that the results of effective treatment of the obstruction—a 
category which, in my opinion, does not include enterostomy—have successfully 
analysed this problem. 

Nelson W. Cornell records 44 enterostomies for acute obstruction, with 33 
deaths, a mortality of 75% as against 43°67% for other methods. As usual he 
notes that enterostomy was performed in the worst cases. 

Failure of the enterostomy to act.—Haden and Orr noticed that in their fatal 
cases the enterostomy failed to act, and B. W. Williams in five cases of ileostomy 
for peritonitis or obstruction could only obtain from the opening sufficient fluid for 
his pathological investigations in two cases in which large amounts of B. welchii 
antitoxin were being given. Vidgoff® (Los Angeles), in recording a mortality of 
79:°8% in enterostomy for ileus (40 cases), says: “ Unfortunately most enter- 
ostomies which are done in mechanical obstruction do not drain the bowel.” He 
still, however, advocates it for paralytic ileus and records two successful cases. 

Recent experience at the Mayo Clinic seems definitely unfavourable to enterostomy 
in acute obstruction. J.J. Morton’ says :— 


“We believe that simple enterostomy occasionally tides over a crisis until the real 
problem can be handled, but at best it is only a makeshift operation. In general, the more 
perfectly an enterostomy functions the worse it is for the patient. When there is a 
complicating peritonitis present, we are convinced that enterostomy has been a bad operation 
in our hands. There is resolution quickly in the region of the enterostomy so that the tube 
does not stay in place long. The opening becomes larger and a fistula develops, which is as 
bad itself as a high obstruction in that there is no control over the loss of essential secretions. 
The skin becomes excoriated. Local abscess may develop. In several instances resection 
with anastomosis has been necessary. 


5 “Tleus und Enterostomie,’’ Deut. Zeit. f. Chir., 232, 345. 
6 1932. Ann. Surg., 95, 474. 
71932. ‘* The Treatment of Ileus,’’ Ann. Swrg., 95, 856. 
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In 21 cases at the Mayo Clinic, of acute peritonitis complicated by obstruction there were 
five deaths. The present policy appears to be the indwelling duodenal tube, and direct 
separation of adherent coils. Enterostomy has been practically abandoned.” 


Van Beuren and Beverly Smith® in a collected series of 349 cases of enterostomy 
for acute ileus in leading American hospitals found a mortality of 60°7%. They say 
with devastating force : 

“Tf there is anything in our compilation of statistics to support the present enthusiasm 
for enterostomy, we have not discovered it. We had hoped to be able to show that 
enterostomy is an effective treatment; we are still inclined to believe that it is, but we find 
ourselves trying to explain why statistics do not show it.” 

The authors go on to show that the average mortality rate for patients with acute 
ileus on whom enterostomy is performed is 19% higher than that for the total 
number of cases of acute ileus reviewed. This might perhaps be expected, since 
probably only the graver cases are subjected to enterostomy. The important fact is 
that out of five cases subjected to enterostomy only two patients recovered. After 
mentioning the enthusiastic recommendations of a list of seventeen distinguished 
surgeons who have advised operation—a list including the names of Elsberg, Victor 
Bonney, the Mayos, and Sir W. Taylor—the authors nevertheless conclude that 

“The basis for the belief that enterostomy is successful in treatment of acute ileus is 
subjective and therefore to be mistrusted. . .. We believe that a certain amount of the 
enthusiasm for enterostomy in acute ileus is a result of natural optimism unchecked by 
careful reasoning. . . .”’ ® 

It is beyond dispute that in the less severe peritoneal infections of the type that 
follows operation on the secondarily infected tissues of a carcinomatous cervix, 
enterostomy has been successful. In the severest forms of peritoneal infection, 
such as I am dealing with to-night, it is, I am convinced, an irrational procedure, 
though one must admit, as the authors say, that ““enterostomy has frequently been 
performed without proper appreciation of its limitations,” and on moribund 
patients. 

Harold J. Shelley® in an exhaustive review of the literature of enterostomy 
performed for intestinal obstruction, remarks that 
“while enterostomy is almost universally recommended on the authority of some other 
surgeon, in a great many of the papers no cases or statistics are cited to back up the 
recommendation.” 

In regard to paralytic ileus in particular Shelley says (1932) :- 

“Tf the condition is advanced and complete, even with jejunostomy the mortality is high. 
Whether or not jejunostomy lowers the death-rate is a question and many authors feel that 
it is of no benefit. . . . I feel that at present no figures or statistics are available to argue 
for or against this form of treatment of ileus.” 

Shelley’s personal feeling is that in paralytic ileus enterostomy is of little use. 

Why enterostomy usually fails—I have shown, quite conclusively, I think, that 
in so-called general peritonitis there is paralysis of the lower intestines both large 
and small, while the intestines above the umbilicus are uninflamed and distended. 
There are two obstructed segments, enteric and colic. Jejunostomy can only drain 
and relieve the small intestine. The ileocwcal valve prevents reflux from the large 
to the small intestine. After jejunostomy the distended large ‘atestine remains 
unrelieved and though the operation prolongs life for a few days since the tempo of 
the large-intestine obstruction is slower than that of small-intestine obstruction, 
the patient dies in from 60% to 80% of cases. It is useless to deal with one only 
of two conditions which are both lethal. 

The value of enterostomy must be settled by careful study of the pathology of 
peritonitis, and not, as Shelley suggests, by the comparison of the death-rates from 

®F. T. van Benren and Beverly C. Smith. 1927. ‘‘ The Status of Enterostomy in the Treatment of 
Acute lleus,’’ Arch. Surg., 288. 4 
* 1932, ‘ Enterostomy,”’ Arch. Surg., 25, 943. 
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peritonitis and ileus in (a) hospitals where enterostomy is frequent, (b) hospitals 
where it is rare, useful though this statistical information might be. 

Clinical evidence that peritonitic obstruction affects the large, as well as the small, 
intestine.—I have given the post-mortem evidence that paralytic obstruction affects 
the colon as well as the ileum, but you will rightly demand clinical evidence as 
well. The evidence goes to show that the colic obstruction is later in onset, that it 
may in exceptional cases be partial or absent, and that the colon recovers its 
contractile power, sometimes earlier, sometimes later, than the smaller intestine. 

The first fact to note is the failure of ileo-cwcostomy in paralytic ileus as 
contrasted with its success in mechanical obstruction of the lower ileum by a band. 
[ have performed the operation eight times for mechanical obstruction with seven 
recoveries, I have performed it five times for paralytic ileus with four deaths. For 
me the problem was solved by the case I will now very. briefly narrate. 

A gangrenous pelvic appendix was removed from a patient, aged 70, twenty-four hours 
after the onset of symptoms. Two days later there was complete obstruction; an ileo- 
sigmoidostomy was performed and the pelvis, then full of pus, was drained. Sixteen hours 
later no flatus had passed, distension had increased, and the patient's condition was critical. 
Calomel caused sickness ; turpentine enemas were ineffectual. Finally, another aniesthetic 
was given, and through a stomach-tube five grains of calomel, an ounce of magnesium 
sulphate, and a minim of croton oil were given. A copious evacuation resulted, but in a 
week abdominal distension recurred and became extreme, and though the passage of flatus 
did not entirely cease, recovery seemed again most improbable. Opening the cecum in the 
appendicectomy wound produced immediate relief and the patient made a complete recovery. 

This case analyses the obstruction experimentally into its two factors, enteric 
and colic, and illustrates the relatively late onset of paralysis of the colon and, in 
this case, its slow recovery. 

In a later case of ileo-cwcostomy and cecostomy for paralytic ileus following 
pelvic appendicitis, the cxexcostomy closed six weeks after the operation. A few days 
afterwards great abdominal distension occurred and the healed cw#costomy burst 
open, with immediate relief. 

Why enterostomy sometimes succeeds.—In acute peritonitis large intestine 
obstruction is later, less constant, and more quickly recoverable than small intestine 
obstruction. Thus, in some exceptional cases in which large-intestine obstruction is 
partial or absent, enterostomy may be successful. 

lleo-sigmoidoscopy for peritonitic ileus.-The operation of ileo-sigmoidoscopy 
appears to be a rational one for cases in which peritonitis is confined to the pelvis, 
the pelvic ileum is paralysed and the pelvic colon merely paretic, but it does not 
make definite provision for the emptying of a paralysed large intestine, though 
the fluid ileal contents will tend to stimulate a sluggish sigmoid. Personally, I 
abandoned the operation after one failure, but C. Roeder, of Omaha,” says that he 
has performed the operation twenty-one times upon patients with inflammatory 
obstruction of the terminal ileum due to purulent appendicitis and peritonitis, with 
only one death—a remarkable record contrasting very favourably with the results 
given by enterostomy. The paper does not give detailed case-records. Some surgeons 
may feel inclined to try this method, on Roeder’s results, but personally I hold that 
more positive provision should be made to drain the large intestine. 

The uniformity of my results entitles me to urge—or, may I say, to demand— 
a trial of the methods I advocate as soon as it is clear that non-operative measures 
have failed, and before the patient is moribund. The interval is a short one. 


101928. ‘‘ Acute Inflammatory Obstruction of the Terminal Ileum,” Ann. of Surg., 426, 867. 
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Electro-therapy 1910-1935, including Experiments in the Induction 
of Artificial Fever 


PRESIDENT’S ADDRESS 
By C. B. Heap, C.B.E., M.D. 


ABSTRACT.—Recent advances in direct-current technique, especially the advantages of 
ionization with such drugs as histamine. 

Faradic-current improvements, especially in connexion with the grid-glow valve; oscillo- 
graphic tracings of various modifications of this current. 

Heat and electro-pyrexia examined in particular reference to the type of apparatus 
producing the most comfortable form of pyrexia in a one-hour’s treatment. Advantages of 
inductothermy in producing hyperpyrexia. 

Scope of hyperpyrexia treatments, in particular reference to their beneficial effects in 
gonorrhea, neurosyphilis, asthma, arthritis, &c. Necessity for hyperpyrexia treatment to 
be under the charge of a qualified practitioner. 

Progress in ultra-violet-light therapy. A new apparatus for treatment of lupus. Improved 
clinical results in cases of burns, pruritus, varicose ulcers and diseases of the lymphatic 
system. A strong band (about 10,000A°) not clinically recognized is present in a water- 
cooled Kromayer Lamp. Emphasis is laid upon the penetrative power of this beam and its 
powerful selective effect upon lymphatic tissues. 


IN 1910 the electrical department of a general hospital, with one or two notable 
exceptions, usually consisted of little more than a single room tucked away, not 
seldom below ground, of which the sole equipment would be one or two galvanic 
cell collectors, a faradic coil or two, a pantostat and possibly a high-frequency coil. 
Patients could not attend these departments except by reference from out-patient 
physicians or surgeons, and the medical officer in charge was, practically without 
exception, not a member of the Honorary Medical Staff and Committee. The cases 
referred were usually hopeless chronics and neurasthenics, both classes in which it 
is now known electro-therapy is peculiarly liable to fail. 

When, however, we look at the conditions existing to-day in many hospitals, 
occasionally even in cottage hospitals, we realize the enormous strides that have 
taken place in the time. Let me pause just for a moment to pay a tribute to men 
like Drs. Lewis Jones, Turrell and Cumberbatch, for their pioneer work in these 
great advances. 

What of numbers and type of cure? The number of treatments at the Royal 
Free Hospital in a year have risen from about 10,000 in 1910, through 21,700 in 
1921 to 79,800 in 1934, and certain classes of case go straight to the department on 
attending hospital, and physician and surgeon throughout the hospital now send 
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their cases in the early and amenable stages for physical treatment. Here is a list 
of cases under treatment in 1935 during a period of one week. It shows how greatly 
widened is the field of physical medicine. 

TABLE I.—RoyaL FREE HOSPITAL. 


Analysis of Cases on Live Register, September 1935. 


Injuries en “ 86 Sepsis 7 
Arthritis di ia 85 Sciatica 7 
Fractures om oni 72 Talipes ... 7 
Rheumatism ays eens 57 Glands ... 7 
Backache (S.I.)__... tis 33 Paralysis 6 
Flat feet ~ 2 in 32 Alopecia 5 
Debility ies a 16 Gout 4 
Scoliosis ion os 16 Acne 4 
Lupus ... “te ee 12 Tendons 4 
Nerve diseases Bes ss 12 Ulcers, varicose 4 
Constipation ae = 9 Arteriosclerosis 4 
Fibrositis ae 9 Pruritus 2 
Laceration Be vs 9 Adiposity 2 
Fulguration jie ne 8 Paget's disease 1 


In consequence, the Department has an atmosphere of hope, and of happy and 
intelligent collaboration of the assistant staff, the patients, and the medical and 
surgical staff of the Hospital. 

It will simplify the process of tracing progress in apparatus and its uses, if I use 
as my framework the equipment of the Royal Free Hospital in 1910. The 
inventory for 1910 is doubtless poor, even at that time, as compared to some other 
hospitals, but it is so typical of an average equipment that I make no excuse for 
using it as my base line. 

As you will see, in this list are represented: (1) Galvanism; (2) faradism; 
(3) high frequency by a primitive form of apparatus, and (4) heat by a single 
radiant-heat cradle, but neither static apparatus nor ultra-violet light, already 
in use in America and on the Continent, are represented, still less the then recently 
introduced diathermy apparatus. Compare this with the equipment in 1920 and 
again in 1935. 

TaBLE II.—RoyaL Freez HOspPIitA.. 


List of apparatus in the Department of Physical Medicine. 


B C dD 
1910 1920 1935 
1 Cell collector 1 Cell collector 6 Galvanosets 
1 Lewis Jones faradic 1 Cell collector with faradic 1 Medelect 
coil 8 Bristow coils 6 Switchboards with galvanic and 
1 Radiant-heat cradle 4 Home-made water resistances surging sinusoidal 
2 Pantostats 2 Pantostats 6 Bristow coils 
1 Old X-ray coil adapted for high 7 Diathermies, 3 with superposed 
frequency current 
1 Radiant-heat cradle 1 Canny-Ryall diathermy with high 
1 Radiant-heat hanging lamp frequency 
1 Child’s sinusoidal bath 1 Rhythmic myotroph 


2 Vibrators 
1 K.B.B. mercury vapour lamp 
2 Portable mercury vapour lamps 
2 Kromayer lamps 
1 Tungsten lamp 
1 Finsen-Reyn lamp 
3 Radiant-heat lamps 
1 Infra-red lamp 
- . a 2 30-ampere lamps 
3 20-ampere lamps 
1 Bergonié chair 
2 Paraffin baths 


In addition, the following apparatus has been loaned to 1 Brine bath 

the Department for clinical test in 1935 :— 1 Foam bath 
Short-wave diathermy 1 Wilde’s vapour bath 

Infra-red tunnel 1 Suda chair 


Inductotherm Remedial and massage apparatus 
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The Direct Current 


Galvanic treatment in 1910 was chiefly employed for ionization, interrupted 
stimulation of paralysed muscle and for its destructive effects on nevi and warts. 
E. R. Morton, in his 1910 edition of “ Essentials of Medical Electricity,” draws 
attention, however, to the cataphoresis effects of direct current, and also to the 
associated analectrotonus and catalectrotonus and he says “as a method of treat- 
ment its field of usefulness is continually widening and there is every prospect of its 
becoming a very important branch of therapeutics.”” He thus correctly envisaged 
this current's being employed as a decongestive, analgesic, and anti-spasmodic 
treatment, for strains, sprains, and fractures. 

Its value as a routine in the early treatment of all injuries has recently begun 
to be recognized. 

Another development which Morton foresaw was the introduction of complex 
chemical substances by means of ionization. Recently histamine ionization and 
ionization by mecholyl (abbreviation for acetyl-beta-methyl-cholin) has come into 
prominence, and I am definitely of opinion that the clinical results of histamine 
ionization, carefully carried out in selected cases of rheumatism (particularly those 
associated with the menopause) are better, more permanent, and safer than by 
hypodermic injection of this drug, and, indeed, in these cases ionization constitutes 
the treatment of choice. 

There is no question that by ionization with histamine the general capillary 
circulation of the patient can be materially affected, to the point of blushing and 
sweating. There is equally no question that the clinical effects of this drug are 
only produced via the skin by ionization with the anode, and that if the negative 
pad is placed over the histamine solution, these effects do not cccur, nor do they 
occur by mere application without a current. 

When this knowledge of histamine and adrenalin ionization is considered 
together with the recent work of Sir Henry Dale, and his colleagues, on the secretion 
of acetyl-choline by nerves after appropriate electrical stimulation, it becomes clear 
that electricity and the chemistry of the nervous system are being linked together. 
These are significant facts. It should be possible by following up Dale’s work to 
produce other clinical results of value in the treatment of disease. It is certainly a 
line of research that we as electro-therapeutists must pursue. 


Faradic and Allied Currents 


I now come to the faradic current and the various modifications that have been 
introduced during the last quarter of a century. On August 2, 1910, Bergonié 
presented at the Congress of Toulouse his now world-famous apparatus (Arch. 
d'élect. méd., 1910, 18, 679). Shortly afterwards modifications in the construction of 
faradic apparatus were introduced by the insertion of condensers, and by alterations 
in the position and relation of primary and secondary coils, that gave a far more 
comfortable current than older types of faradic apparatus. These advances in 
apparatus have stood the test of time, and it is only quite recently that Sir Morton 
Smart has introduced further improvements in his original apparatus. The essential 
feature of this most recent modification is a mercury contact-breaker, designed to 
give in the patient’s circuit strong but painless muscular contractions. 

The rhythmic myotroph and the rotosurge or tonisator are merely modifications 
of the faradic currents of the Bergonié, by the incorporation of good gramophone 
motors for surging the current in the secondary. Their introduction, as was that 
of the tonisator, was brought about by the expense, size, and weight of the 


' Dufay colour-process lantern slides of histamine and adrenalin ionization reactions (kindly prepared 
by Messrs. 1lford) were shown. 
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Bergonié on the one ‘hand, and the isolation of staff when the hand-surger had to 
be employed. Necessarily they cannot be as effective as when a skilled medical 
practitioner himself surges debilitated and injured muscles. However, they fill a 
useful purpose and as such are a definite advance. 

The introduction of rectifiers and of valves as a result of wireless practice 
enables us to modify the alternating current, so as to give a smooth form of faradic 
effect. The most recent of all these is what is known as the grid-glow tube. This 
is a vacuum tube similar to the three-element radio-tube. There is, however, a 
difference in these tubes from the ordinary thermionic tube, as there is in them, in 
addition to the three electrodes, some mercury vapour which, being ionized, allows 
conduction of the current at all times. As Kovacs points out in the second edition 
of his excellent book, ‘a combination of the tubes can be made to produce a series 
of 120 even voltage impulses per second, the physiological effect of which is the 
same as that of the regular Faradic current.’’ These impulses can be controlled in 
intensity and also surged in a wave form at any desired rate and interval. This 
wave current appears to be smoother than that obtainable from other sources. 
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Fic. 1,—Oscillographic tracing of a faradic coil of the old type. 


[Slides of the various apparatuses associated with the faradic current were shown.] 

Fig. 1 shows an oscillographic tracing of a faradic coil of the old type, and it is 
surprising to see in this that the alterations in voltage are all to one side of the zero 
line, and have only one real voltage kick. 

Fig. 2 shows the Morton-Smart, or Bristow, coil current with its dying train of 
multiple voltage peaks, equally disposed on either side of the zero line. You will 
observe the similarity of this record to the conventional diagram of a spark-gap 
diathermy. 

Fig. 3 shows a metal rectified alternating current to give impulses at the same 
frequency approximately as the other two. The rise and fall of the voltage peak is 
very different from that of the Bristow coil, but it is equally capable of contracting 
muscles, though it is definitely more painful. 

Fig. 4 shows the current from Sir Morton Smart’s most recent improvement. 
Here, with the condenser switch-off, the current form consists of two clean voltage 
swings, one half being very like the old faradic current shape. With the condensers 
on, it is surprising how little alteration in current form takes place. It is also 
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Fic. 2,—Oscillographic tracing of current from Bristow coil. 

















F1a. 3.—Oscillographic tracing of rectified alternating current. 
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Fic. 4.—Oscillographic tracing from new Morton-Smart coil. 
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surprising that this current form should be stated to be more comfortable than the 
old Smart-Bristow current. The frequency is, in this tracing, 77 cycles per second. 

I think you will agree, after seeing these tracings, that the physiological effect 
on muscles of these currents must be different. This leads one to hope that by 
utilizing these new and exact methods of ascertaining current form in association 
with clinical material, our knowledge of muscular response to stimulation may be 
increased. Anyway such tracings should be demanded by practitioners before 
faradic apparatus is purchased in the future. 


Heat and Electropyrexia 


The only other apparatus represented in 1910 in the Electrical Department of 
the Royal Free was a radiant-heat cradle, which was remarkably little different 
from the majority of radiant-heat cradles seen to-day in many hospitals, not only 
in the electrical departments, but for use in combating shock. In recent years our 
established knowledge of the electro-magnetic scale has brought to the front 
interest in infra-red radiation, and there has been a strong tendency to replace 
treatments in which light and heat are combined, by treatment with materials 
which radiate heat unaccompanied by any visible light. Im consequence, electrical 
blankets and pads, with endless claims, have made their appearance on the market. 

I have long been interested in the clinical effects produced by sweating patients 
with various forms of heat—radiant heat, infra-red rays, diathermy, short-wave 
diathermy, inductothermy, Wilde’s baths, and even paraffin wax. It is natural, 
therefore, that I have followed the work in fever therapy from its inception. Quite 
recently my interest in the clinical effects of radiant-heat baths was reawakened 
owing to the difficulty of obtaining for the London County Council a radiant-heat 
shock cradle that was light, portable, safe from shock, robust, and efficient in work. 
When, after much trouble, the chief engineer of the L.C.C. designed an apparatus 
that appeared suitable, it was submitted to the physicists of the new Post-Graduate 
Hospital for comparative tests with the old or existing type of radiant-heat bath. 
These tests appeared at first sight to indicate that the old bath was more efficient 
in developing heat than the new. 

I pointed out that these tests were made with the radiant-heat cradle over a bed 
without a patient in it, and that such tests were clinically valueless. It was not 
found possible to repeat these tests under clinical conditions at this hospital, so I 
undertook to repeat them under clinical conditions at the Royal Free. Some 
extremely interesting results have emerged which raise the question of what is the 
most efficient method of treating a patient either for shock or to induce sweating 
and hyperpyrexia. They also show how necessary it is to link up the physical and 
physiological work closely with clinical observation. I make no excuse for going 
into this question in some detail, as it has a wide bearing on many aspects of 
medicine. My investigations are primitive and elementary when compared to the 
work done in this field in America, but they constitute a beginning, and will, I hope, 
help you to a choice of method and apparatus. My experiments were essentially 
with varying types of apparatus, and they make no attempt to assess the effect of 
pyrexia or hyperpyrexia in various ailments. 

The experimental conditions were maintained as nearly parallel as possible. The 
apparatus investigated was: The old type radiant-heat cradle, the new L.C.C. model 
radiant-heat bath or shock cradle, the infra-red tunnel of the British Red Cross 
Society, an electric blanket, diathermy short-wave apparatus of two types, 
Inductotherm and Wilde’s pyretic baths. The new L.C.C. radiant heat bath has a 
battery of twelve lamps which can be brought into use by a number of switches, so 
that either four, six, ten or twelve lamps can be lighted. The lamps in this new 
model are of the strip type, and rated at eighty watts. In the old pattern of heat 
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cradle the heat is usually derived from ordinary carbon filament lamps of forty watts. 
An element that we, at the Red Cross Clinic, have found clinically efficient is one 
manufactured by Bastian, and consists of a self-insulated wire in a quartz tube. 

The Bastian elements clinically produce better results than the others in 
rheumatism, as there is definitely less scorching feeling, less after-fatigue and a 
more pleasant form of sweating. But perhaps the most marked feature is its 
tendency to relieve peri-articular muscular spasm. Some workers prefer to derive 
their heat treatment from burners with a dull glow; one such type is the 
carborundum covered filament. Many other types for producing dark heat or 
infra-red have been developed, one of which is the infra-red brick, with graphite 
resistances in slate and cement. Still another method is the so-called electrical 
blanket which, by developing heat in resistances, conveys it via the material to the 
patient. 

I am satisfied, after long clinical observation, that the effects of treatment by 
light and heat or infra-red differ widely according to the “ mixture,” for want of a 


2I2_ COMPARISON OF OLD AND NEW BATHS 
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better word, of rays. That, for instance, the effects of a mixed source of infra-red 
with energy from say 8,000 Angstrom units to 1,000,000 Angstrom units is quite 
different from a source passing infra-red to the patient, concentrated chiefly over 
say 9,000 to 12,000 Angstrom units. I am also satisfied that the site of entry, the 
intensity of the beam and its duration produce different physiological effects, 
particularly in pathological conditions. I cannot put before you that sound 
experimental proof I should wish, but it is, however, another field of useful 
investigation between the clinician, the physiologist and the physicist for the future. 

Reverting to the new L.C.C. radiant-heat cradle which, as a result of the 
clinical experience of many medical superintendents, in cases of shock, purposely 
incorporated radiant-heat elements rather than non-luminous heat, it will be of 
interest to compare some of the figures obtained. I will not trouble you with all 
the details of conditions; it is sufficient to say that these were made as nearly as 
possible standardized with regard to time of day, relation to meals, general ventila- 
tion, &c. 

The temperature curves for the new and the old bath, as tested by the 
L.C.C., are shown on the first graph (fig. 5). You will observe that, judging by 
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these curves only, the old bath is apparently more efficient than the new, but you 
will remember that these figures were obtained with the cradle over a bed without 


a patient. 
The first test of the new pattern of ra 


NEW BATH 


diant heat bath to take place at the Royal 
Free; Hospital was one conducted with a dummy on the bed, in place of the patient, 
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and covered with a blanket, 
above temperature curve was obtained (fig. 64). 
obtained with a patient in the bath (fig. 68). 


The bath was also covered with a blanket, and the 
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The essential differences are, as you will see :— 

(1) That with the dummy the temperature inside the bath rose more rapidly, 
and reached a higher level than it is possible to reach with a patient in the bath. 

(2) That there are large differences of temperature over the surface of the 
dummy when readings are taken at different points. Differences of 62° F. after 
forty minutes are found in the same area that yielded only differences of 6° F. with 
a patient. This is not shown on the chart. 


(3) That the inside temperature of the bath on the dummy surface reached no 
less than 216° F. in forty minutes with all twelve lamps on, and was still rising 
when the experiment had to be broken off. 


PYREKIAL TREATMENT WiTR RADIANT HEAT CRADLE 
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(4) On the other hand with a patient in the bath the temperature, i.e. on top of 
the blanket, became stable at 152° F., and the skin temperature under the blanket 
stabilized in thirty-five minutes at 116° F. 

This is powerful evidence of the large amount of energy absorbed and balanced 
by disposal, sweating, &c., and how the body brings conditions into equilibrium. 

During an intensive treatment with the apparatus at full strength sweating 
began after twenty to twenty-five minutes. The pulse-rate, oral temperature, and 
blood-pressure varied as shown in fig. 7. 

It is clear from these curves and figures that a radiant-heat bath of this type 
(provided scorching is prevented by blanket covering) can rapidly produce sweating 
and rise of temperature with full power. It is equally clear that transferring this 
amount of energy to the patient at this high rate can be neither good for patients 
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suffering from shock, nor safe for prolonged hyperpyrexia. Investigations were made, 
therefore, to ascertain the effects of a treatment in the cradle as long and intensive 
as could be borne in the cradle, and also of a much milder treatment, so adjusted as 
to alter the pulse, respiration and temperature as little as possible. 

Fig. 8 is a chart showing a five-hour treatment with the temperature of the 
bath taken close to the patient, but outside his protecting blanket, in comparison 
with the oral temperature of the patient. A number of interesting facts were 
brought out by these and similar tests, among which are the following :— 

(1) That once the heat-regulating mechanism of the body is altered, either by a 
kind of breakdown or readjustment on a new plane, very little energy is then 
required to maintain the general body temperature of the patient above normal. 


LONG DURATION PYREXIAL TREATMENT 
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(2) That all such treatments should not be started until at least two hours after 
a light fluid meal, otherwise nausea and other distressing symptoms may occur. 

(3) That toleration and comfort during the treatment are materially enhanced 
by getting the patient to drink large quantities of glucose and saline (10% glucose 
and 0:2% saline) flavoured with lemon. 

You will notice that during the treatment the number of lamps in operation was 
varied frequently. These variations were determined by the condition and symptoms 
of the patient. Compare this with fig. 9, which shows skin-temperature measure- 
ments with systolic and diastolic blood-pressure curves of a patient treated in a 
radiant-heat bath with six lamps only throughout. The patient’s temperature, 
pulse-rate, and blood-pressure are not affected, while the skin temperature is slightly 
raised. 

The curve suggests that this amount of energy transferred to the patient is 
probably somewhere near the optimum for shock treatment, if we are correct in 
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administering to shocked patients energy which, when increased, is capable of 
producing a majority of the signs and symptoms of the shock itself. This cannot 
be answered without further investigation. We can, however, lay it down that a 
cold, clammy, pulseless patient should not be submitted to the full energy of these 
new baths, and still less to baths of the old pattern, as is shown by the next chart 
(fig. 10). If a radiant-heat bath of this type produces feelings of scorching and 
great discomfort in a patient whose heat-regulating mechanism is normal, it is 
obvious that the effects of a similar treatment on a patient with shock and a 
disorganized heat-regulating system might be serious. 

I had hoped to make trials with the Kettering Cabinet used in America for 
hyperpyrexia, but one could not be made available in the time. 

The pulse and temperature readings chart of a patient treated by an electrical 
blanket shows a steady even rise to 102° F. in the mouth, in one hour with the *kin 
temperature running parallel. Also blood-pressure, pulse, respiration were affected 
as little by this apparatus as by any employed. 
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From this it would appear to provide an efficient and not uncomfortable '!method 
of transferring heat energy to the patient. 

Pyrexia with the B.R.C.S. pattern of infra-red bath was reasonably comfortable 
and safe, but oral temperature tended to rise above skin temperature, due to the 
deep penetration of this kind of infra-red ray. 

The temperature readings with Wilde’s bath are interesting, but this test had 
to be broken off at 45 minutes owing to patient's distress, partly occasioned ,by a 
continuous and steepish fall in the blood-pressure, especially the diastolic. 

At the time when the radiant -heat experiments were reaching their conclusion, 
Dr. Neymann of Chicago read his paper on hyperpyrexial treatments at a meeting of 
the Section of Therapeutics (Proceedings, 1935, 29, 151). In this paper he pointed out 
that hyperpyrexia secured by high frequency currents gave better and safer clinical 
results than by any other means, particularly chemical or material. He emphasized 
that satisfactory hyperpyrexia treatment could be obtained by ordinary diathermy, 
by short-wave diathermy and inductothermy, and that he was finally satisfied that 
inductothermy gave him somewhat easier, safer and better clinical results than 
diathermy or short wave. 

I can corroborate his statement that pyrexia can be produced by diathermy, for 
as long ago as 1930 I had made a series of observations on students treated with 
diathermy from both hands to both feet, on a couch covered with two blankets and 
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PYREXIAL TREATMENT WITH OLD RADIANT HEAT BATH 
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subjected to this current for an hour. In this case temperature, pulse, and 
respiration were all raised, and sweating was profuse. 


It therefore occurred to me that a few preliminary investigations with the short 
wave and with inductothermy carried out on much the same lines as the radiant-heat 
experiments would be interesting. A case similar in type to those in the previous 
experiments was chosen, and a spark-gap machine (Stanley Cox) was employed, 
and the largest pads supplied were put one under the lumbar region and the other 
above the abdomen. The patient was wrapped in three good blankets so folded and 
overlapping that between his skin and the electrodes came five thicknesses of blanket 
on all sides. The machine was run at the maximum. 

It was recognized that this apparatus, which is comfortable and reliable in 
sinus and other similar treatments, had not enough output for true hyperpyrexial 
treatments, but I was anxious to see its limits, and the patient’s clinical reaction. 
It was only possible to reach 99° F. in the mouth after an hour. 

A valve-operated short-wave apparatus (Watson's) with a similar rig-up of 
patient produced the same figures and the same sensations in the patient. This 
apparatus also was considered by the makers inadequate for hyperpyrexia work. 

The readings obtained by a treatment with so-called inductothermy show the 
rapid rise of the patient’s temperature and other features valuable in pyrexial 
treatment. 

Fig. 11 gives an indication, in comparative form, of the temperatures reached in 
one hour when using the various forms of apparatus. 

The symptoms experienced by patients with these various methods are shown in 
the table given below. 


HYPERPYREXIA TREATMENTS 


Patients’ Symptoms 





Radiant-heat bath Infra-red tunnel Electric blanket Diathermy Wilde's bath 
Warmth — Much generalized General slight Pleasant Generalized Generalized 
warmth warmth generalized 
, warmth 
Sweating oe: ++-4 + + os ++ +++ 
Thirst oe ++ None 4 t ae 
Comfort Comfortable with Some dis- Very com- Became rest- Great dis- 
new type of bath comfort fortable less. Nausea comfort 
after ] hour 
Inductothermy 
Valve Spark gap. - : 
Short wave Short wave With blankets With treatment bag 
Warmth ia Localized to site Localized to site Pleasant general- Pleasant general- 
of electrodes of electrodes ized warmth ized warmth 
Sweating , Very little None +4 $ $+ 
Thirst ion None None Slight Slight 
Comfort 4 Comfortable Comfortable Comfortable Very comfortable. 


Light weight 


The dangers of electro-pyrexial treatments may be set out as follows :— 


(1) Collapse of blood-pressure ; (2) restlessness, nausea and vomiting ; (3) sudden 
rise in temperature above 107° F., with death; (4) Burns, blisters, &. 

Precautions: (1) Drinks of glucose and 0°2% saline and lemon continuously ; 
(2) Good and constant nursing and switching off at 105° F.; (3) Safeguards for 
absorbing excess sweat and protecting bony pressure points; (4) All cases kept in 
for twenty-four hours. 
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In regard to the differences between diathermy, short-wave and inductothermy, 
clinical protagonists and interested manufacturer’s agents have beset me with— 
great argument about it and about,” but I must admit that I “ evermore came out 
by that same door as in I went.” The only real proofs of the value of these several 
apparatuses are the clinical results. If we do not get carried away, on the one hand 
by over-optimism, or by narrow-minded prejudices on the other, then the ultimate 
position taken in the therapeutical field of any new apparatus will be reasonable. 
These are too early days for me to make any strong statement, but I think it will 
repay us, as electrotherapeutists, to watch the clinical applications and results of 
inductothermy. I prophesy that they will be interesting, and confirm Dr. Neymann’s 
opinion that inductothermy gives better results than. short wave. 

It is, however, quite clear from the curves I have shown that it is possible 
with heat-cradles little different from types that have been in existence many years, 
or with the latest type of short-wave apparatus, to influence the heat-regulating 
mechanism of the body. 

In America experiments in hyperpyrexia have gone much further than ours in 
this country, as regards field of application, duration of treatment, and height of 
pyrexia. 

It is difficult, owing to somewhat wide divergences of opinions and results, to 
summarize American experience helpfully. It is, however, possible to gather from 
papers read at the Conference on Fever Therapy held in Dayton, Ohio, in May of 
this year that hyperpyrexia is particularly beneficial in all stages of gonorrhea, 
asthma, and neuritis and, to a less extent, in neurosyphilis. 

During the course of my investigations, white-blood-cell counts were made and 
corrected for possible errors arising from dehydration, by making the counts 
proportional to the initial red-cell count. These counts tended to show a very 
definite fall from just before to immediately after the treatment, and a greater fall 
than that shown by counts taken from a number of students at the same time, the 
recovery to the original figure, or even to a leucocytosis, occurring quite soon after 
treatment. The Americans, however, show a great increase in leucocytes during a 
full pyrexial treatment at 105° F. to 107° F., but they do not mention that they have 
taken any steps to make allowance for dehydration due to sweating. It is obviously 
better if one wants to know, as one does, whether the number of leucocytes in the 
blood-stream is being augmented or diminished, to count the leucocytes present, i.e. 
associated with a given number of red cells, than to count the number present in a 
given volume of fluid which has undoubtedly been concentrated. 


Light therapy 


My final section for comparison is that of ultra-violet light and its modifications. 

Long before the period with which we are dealing, a Finsen Light had been 
installed at the London Hospital, and by 1910 the Finsen-Reyn modification had 
been introduced. This modification has held the field until quite recently, when Dr. 
Lomholt has introduced further changes, materially easing the administering of a 
treatment and diminishing the time of application. The immobilization of an 
assistant is now done away with, as the apparatus can be applied directly to the 
patients and left in position during the course of the treatment. 

The essential differences between the new Finsen Lomholt and the Finsen Reyn 
are the incorporation of coloured filters composed of solutions of copper sulphate 
and cobalt sulphate. By doing this a mixture of rays is obtained containing only 
about 25% non-ultra-violet light, and without weakening the ultra-violet emission 
by more than 20%. With this mixture of rays approximately three times as much 
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ultra-violet light may be given as is possible without the use of colour filters, and 
without causing the patients pain. The therapeutic effect of treatment has also 
been improved by using nickel cored carbons. This apparatus marks, I think, a 
great advance in lupus treatment, and it should certainly be tried in cases in which 
the glandular system is chronically swollen and inflamed, quite apart from 
tuberculous inflammation. 

Other recent advances in the therapeutic field of ultra-violet light have been 
made by Eidinow, employing photo-sensitive media to enhance the action of the 
ultra-violet light. These he finds particularly useful in the treatment of chronic 
varicose ulcers. 

Huljinsky, by ionizing irritable parts with silver nitrate, and then exposing them 
to ultra-violet light from the mercury vapour lamp until they become black, has 
made it possible for us to allay the torment of pruritus vulve and ani. Burns, 
irradiated with mercury vapour lamps through a film of paraffin, or, even better, 
radiostol in liquid paraffin, are rapidly relieved of pain, skinning-over is accelerated 
and tendency to sepsis is diminished. These are all useful advances, but far more 
important than these are the clinical effects that can be produced by local applica- 
tions of the Kromayer lamp. This water-cooled mercury vapour lamp, originally 
designed for the treatment of lupus and allied ailments, has now a wide field of 
utility in abdominal conditions such as dysmenorrhea, post-operative pain, and 
even in cholecystitis—also in bursitis and some of the conditions in which there is 
evidence of inadequate lymph drainage. 

In conclusion, I think you will agree that the field of possible development in 
electro-therapy is far from worked out, and that all it needs is good young blood and 
support and encouragement from the old branches. 


Demonstration of a Ray in a Kromayer Water-cooled Lamp present 
when Visible Light and Ultra-violet Light are Filtered off. 


The President then gave a demonstration of the instantaneous passage of an 
infra-red ray through muscle-tissue, using a photo-electric cell in conjunction with 
the Cossor-Robertson cardiograph, as shown in fig. 12. 
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Fic. 12.—Lay-out of demonstration of infra-red beam (about 10,000 A) present in the Kromayer 
spectrum and capable of tissue penetration. 
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He also demonstrated that a Kromayer lamp with an ultra-violet and visible 
light filter attached (i.e. one permitting only infra-red rays to pass) could, despite 
the presence of a circulating water-jacket cutting off all rays from about 11,000 
Angstrom Units, produce a powerful ray capable of passing through several 
centimetres of muscle tissue, as shown by a full deflection on the cardiograph. The 
President said that he considered the demonstration of this additional ray in the 
Kromayer lamp to be of great therapeutic importance and to require further 


investigation. 
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Section of Laryngology 


President—LIONEL COLLEDGE, F.R.C.S. 


November R. 19335 | 


Three Cases Illustrating the Permanency of Cure and Adequate 
Voice after Operation for Intrinsic Cancer of the Larynx by the Laryngo- 
fissure Route.—STCLAIR THOMSON. 

These three cases are shown eleven, thirteen, and eighteen years, respectively, 
after operation. Two were eminently suitable for operation by the laryngofissure 
route; but one was a border-line case. In all of them the site of the growth was 
not very suitable for securing a satisfactory portion for biopsy. The cases show 
that there is no drawback (e.g. suggested stenosis) from removing the ala, and its 
absence, amongst other advantages, facilitated the arrest of haemorrhage, which was 
brisk in two of the cases. The settled technique illustrates the absence of shock 
and complication, and the rapidity of recovery. 


(I) R.B., aged 58. 

1924: December 6. Operation. Mobile cord with growth which did not invade 
either extremity. No biopsy. Thyroid ala removed. Cord with vocal process of 
arytenoid, and (unintentionally) cartilage of Santorini and lip of arytenoid fold 
removed en bloc. In view of this and from fear of arytenoid cedema, tracheotomy 
tube left in forty-eight hours. Patient sitting out of bed day following operation. 
Fogs prevented him from going out of doors until the seventh day. He returned to 
Birmingham on the twelfth day after operation. 

Microscopical section showed an early squamous-celled carcinoma on edge of cord, 
with free margin in all directions. Mr. Lionel Colledge graded the malignancy as 
Group II (Broders). 

1935 (eleven years after). Patient is now aged 69. He has never missed a day 
as works-manager. He has been able to address an audience of 2,000 with a good, 
strong voice. 


(II) This patient was good enough to show himself to the Section on May 4, 1923 
(Proceedings, 1923, 16, Sect. Laryng., 59), and again in November 1927 (cb., 1927, 21, 
289, Sect. Laryng., 1). The case is interesting on account of the comparatively 
early age of the patient. 

1922: May 19. Patient then aged 40. Right cord mobile; except at the two 
extremities it was invaded by an irregular, mammillated, projecting, cauliflower 
growth with white points. No biopsy. 

Ala removed and then the soft tissues lining the right half of larynx, embracing 
a large portion of arytenoid, removed. The pathologist reported a typical squamous- 
celled carcinoma, the cancer cells penetrating the submucous tissue down to the 
level of the’small muscles, but excision complete in all directions. Mr. Colledge 
graded the malignancy as Group I (Broders). Tracheotomy tube removed eight 
hours after operation. Out of bed next day; he went out for a walk on the fifth 
day and returned to the country on the twelfth day. 

1935: Patient is now aged 53. It is thirteen years since the operation, and he 
has had good health and is able to carry on a large practice as a surgeon. 


Dec.—LARYNG., | 
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(III) Admiral W.E.R.M. Aged 49 years 10 months. 

1917: March 12. Operation. Voice had been failing for one and half years. 
All right cord immobile and, with exception of small area in front of vocal process, 
replaced by an irregular, rough, whitish, cauliflower infiltration, with marked 
subglottic extension. No biopsy. Ala found eroded on inner surface and removed. 

Pathologist reported typical squamous epithelioma. No cancer cells in cartilage, 
which was probably eroded in advance of the actual extension of growth. ‘ But,” 
he concluded, “ this is an advanced growth. It is doubtful if excision is complete and 
I should regard the prognosis as bad.”” Mr. Colledge grades malignancy as Group I 
(Broders). 

1935: October (eighteen years after). Patient is now aged 68. He was shown 
before the Section on March 1, 1918 (Proceedings, 1918, 11, Sect. Laryng., 126). His 
health has been excellent; he leads a full, active life and is able to make speeches 
in the open air. 

All these cases have been shown before, but they bring out a few points, as’ the 
patients are alive and active so many years after the operation. 

One point is the difference between the picture seen in the mirror and that 
revealed by direct inspection. That difference will continue to cause surprise. 

In Case I there was no difficulty in diagnosis; there was a mobile cord, but the 
growth did not seem suitable for biopsy, as I thought it might not be possible to 
get away a suitable piece. That was eleven years ago, and since then the value 
and importance of biopsy have considerably increased. The growth was widely 
removed, up to the anterior commissure. Posteriorly, more was removed than had 
been intended, as the patient gave a sudden gulp, and so more of the ary-epiglottic 
fold than usual was included. 

In Case II the patient is a medical man. The cord was mobile and there was 
no biopsy. A good margin of healthy tissue was evident in the removed mass. 

In the third case, the patient had been husky for eighteen months, and 
though there was a suggestion of invasion of the subglottic region all that was 
visible in the mirror was the upper edge. On exposure it was found to be a large 
subglottic growth of typical character. The pathologist reported: ‘This is an 
advanced growth. It is doubtful if excision is complete and I should regard the 
prognosis as bad.” Eighteen years ago there was no Broders’ classification. 
Mr. Colledge has since looked at the slide and says that he would place it in 
Group I. It is partly because of that fact that this patient was alive after eighteen 
years. The growth had even reached the thyroid cartilage, but the pathologist could 
not find cancer cells in the removed ala. 


Discussion.—A. D, SHARP asked how soon after the operation Sir StClair Thomson 
encouraged patients to use their voice. 

Sir STCLAIR THOMSON said he encouraged the use of the voice a few days after the 
operation, certainly at the end of a week; in a normal way. Voices were now much better 
than in the old days when silence was required for weeks. 


Transpleural Removal of Total Thoracic Césophagus.—A. Tupor 
EDWARDS. 


Female, married, aged 58. Admitted to Westminster Hospital, July 27, 1935. 

History.—Pain in chest and difficulty in swallowing, particularly at the lower 
end of the sternum, and brought on by eating and drinking. Some regurgitation of 
food for two weeks. Frothy mucus returned; no blood; slight nausea; no true 
vomiting. Appetite good, but afraid to eat. Lost 1 st. in two weeks. 

Ezxamination.—Edentulous. Tongue clean; no glossitis. No glandular enlarge- 
ment in neck. Heart somewhat irregular. Blood-pressure 125/80. Urine: Trace 
of albumin, no sugar. 
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Investigations.—Blood-count: Hb. 52%; R.B.C. 4,250,000; W.B.C. 9,400. 
Group IV. Barium swallow: Obstruction 3 in. long in lower third of esophagus. 

Operations. —30.7.35 : CAsophagoscopy (Tudor Edwards). Neoplasm on lower 
third of esophagus. Report on biopsy : Carcinoma of basal cell type. 

6.8.35: Laparotomy and gastrostomy (Kader-Senn) (Stanford Cade). No 
evidence of metastases in liver or glands on lesser curvature of stomach. 

92.8.385: Left artificial pneumothorax. 500c.c. Pressure 0: — 4. 

25.8.35: Preliminary blood transfusion, 550 c.c. 

96.8.35: Refill artificial pneumothorax. 450 c.c. Pressure 0: — 2. 

27.8.35: Operation (Tudor Edwards). Anesthetic: Spinal percain with 
gas-and-oxygen. 

Transpleural approach. From six to eight inches of the seventh left rib were re- 
moved, and the thorax was opened. The cesophagus was exposed and the portion above 
and below the growth was dissected free. The growth was adherent to the right pleura 
which was opened and necessitated a positive pressure. On opening the diaphragm, 
and examining the cardia, one large gland was found at the level of the cardiac 
sphincter and several smaller along the lesser curvature. A Petz sewing-clamp was 
put across the stomach a short distance below the cardiac orifice, enabling the 
stomach to be divided below the single large gland present there, and the stomach 
closed. The upper part of the cesophagus was then separated by blunt dissection was 
under the arch of the aorta and as far as could be reached. An incision was made 
on the left side of the neck and the wsophagus was exposed. It was divided 
between silk ligatures and the cut ends were cauterized with pure carbolic acid. With 
one hand in the thorax and the other in the neck wound, the upper part of the 
cesophagus was completely freed. The cesophagus was extracted by traction on the 
lower part. The upper csophageal stump was sutured to the skin and the neck 
wound was repaired. The ligature occluding the lower end of the upper stump was 
left long. The opening in the thorax was closed after insertion of an intercostal tube 
in the lower chest. Air was aspirated from the right pleura and also the left: in the 
former case by means of an artificial pneumothorax apparatus, and on the left 
through the tube, which was then clipped off. 

Gum saline, 300 c.c., given on the table. Blood, 400 c¢.c., given three hours 
later 

Post-operative course.—The left pleura was drained by the water-seal method. 

The course was uneventful with the exception of a small bilateral effusion of 
fluid in both bases which cleared up spontaneously. 

30.8.35: Lung expanded well. No oral complications. Wounds of neck and 
chest-wall healed well. The ligature separated from the stump of the cesophagus in 
the neck on the thirteenth day and saliva was discharged. 

Weight chart 
On admission oar 8 8 
Gastrostomy 
si os 4 
bet Operation - 
f wae — eee 6 8 
nee — ose 6 5 4 


3.9.3 
10.3 


» 

Note on diet.—After several days it was found that the patient was only having 
a diet of 1,020 calories daily, which was insufficient to maintain equilibrium at rest. 
A diet was therefore evolved by Dr. N. F. Maclagan, giving a total of 2,320 calories, 
which was later increased, after the patient had got out of bed, to 3,410 calories a 
day, on which she is gaining weight. 

Comment.—A year ago a patient was shown in whom a successful attempt was 
made to remove a growth by incision in the neck and in the abdomen, incision of 
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the diaphragm and blunt dissection with the fingers between these two points. The 
patient shown had had the cesophagus removed, including the cardiac orifice, by 
the transpleural approach. I believe there is a field for this operation, and one or 
two successful cases might stimulate those who have opportunities of examining 
such patients, to advise operation of such a type at an earlier stage. It is a 
formidable operation, and we shall meet with many cases in which the procedure is 
impossible, owing to adhesions. In this case spinal anmwsthesia was used, I think, 
for the first time for this operation, although we have been using it for lung 
operations, and are of opinion that it diminishes the shock. Anesthesia is obtainable 
by it up to the third dorsal vertebra, and for neck-operations it is possible to use a 
minimal amount of gas-and-oxygen. The other advantage of exposure through the 
pleura is that we can see what we are doing—an important point when the 
cesophagus is adherent. 

A week after the operation the patient was still losing weight. Most of us leave 
the gastrostomy patient to be fed by the ward-sister as best she can and the 
importance of adequate feeding after gastrostomy is not usually realized.. In this 
case the amount of calories that were being given amounted to only about half the 
requirements at rest. 


Discussion.—W. STIRK ADAMS asked what tests of mobility of the esophagus were 
carried out during the preliminary csophagoscopy, and what criteria Mr. Tudor Edwards 
applied in judging whether the patient would be suitable for excision of the esophagus. 


A. TUDOR EDWARDS (in reply) said he did not think that there were any tests of 
mobility of the esophagus before operation: it was usually rigid. The only criterion was 
to operate and see it. 


N. F. MACLAGAN said that a liberal quantity of butter was now given. The patient had 
four eggs, four ounces of butter, two pints of milk, two ounces of glucose, and water to make 
up 60 oz., which was the total amount she could take. That gave 2,800 calories. It was 
increased a little by giving more butter and more glucose. Her urine had never contained 
acetone, and she had never passed less than 25 oz. of urine a day. 


Myxochondroma of the Nasopharynx.—A. LowNpDEs YATES. 


A girl, aged 14. First seen February 1934, when adenoids were removed and 
found to be of tough consistency. Microscopical section showed adenoid tissue. 
The adenoids recurred and were removed in September 1934 ; in June 1935 they again 
recurred. Microscopical examination showed myxochondroma. Since then the 
tumours have recurred again and now form small rounded masses in the left side of 
the nasopharynx. 


Discussion.—ALEX. R. TWEEDIE suggested that the origin of this growth might well be 
associated with the cartilaginous end of the Eustachian tube. He had shown a somewhat 
similar case in November 1912 (Proceedings, 1912, 6, Sect. Laryng., 15; Journ. Laryngol. 
Rhinol. and Otol., 1918, p. 208). In that case also, an operation for adenoids had been 
performed several times previously and on inspection of the nasopharynx no trace of adenoids 
could be seen, but a finger-like process extended from the left Eustachian tube, horizontally 
across the nasopharynx almost to the right side. When the mouth was opened under a 
general anesthetic this process at once presented in front of the velum and was easily removed 
by a cold snare. Further examination showed that the growth consisted of twin-plates of 
cartilage separated by and surrounded with fibrous tissue, the whole being covered by a 
normal mucous membrane. No recurrence had taken place. 


A. LOWNDES YATES (in reply) said he did not think that the growth in this case arose 
from the cartilage of the Eustachian tube, because when first removed it consisted of firm 
adenoid tissue, and recurred, and was again found to be adenoid tissue. It was pronounced 
by four pathologists to be a chondromyxoma. It was now steadily enlarging, and yet it did 
not seem to be doing harm, nor, apparently, had it shown any signs of malignancy. The 
rounded masses were hard to the touch, but were freely mobile on the underlying tissue. 





Section of Laryngology 191 


Two Cases of Malignant Disease of Bronchus.—F. C. ORMEROD. 

(I) Patient shown at meeting of Section of Laryngology, May 5, 1933 
(Proceedings, 1938, 26, 1496, Sect. Laryng., 80). Seen 15.12.32. Aged 36. Pain 
in chest and cough from June 1932. Pyrexia July to November. Collapse of 
right lower lobe. 

December 1932.—Semi-pedunculated tumour removed from lower part of right 
main bronchus. Columnar-celled carcinoma. 6 X 1-5 millicuries of radon inserted 
in container for five days. Progressive improvement; patient returned to work two 
months later as fish-porter. Has remained well to date. 


(II) W. S., seen 24.5.34, aged 31. One year’s history of cough and hemoptysis. 
Phthisis had been diagnosed and the patient had spent a considerable time in a 
sanatorium. 

Admitted to Brompton Hospital and found to have a partial collapse of right 
upper lobe. 

24.5.34: Bronchoscopy. Large tumour, apparently partly pedunculated, almost 
filling right main bronchus above opening of upper lobe bronchus. Biopsy: 
Columnar-celled carcinoma. 

7.6.84: Attempt made to remove tumour with diathermy snare, but impossible to 
encircle it ; a portion was removed by morcellement. Much mucopus was released. 
After this procedure the tumour swelled and produced complete collapse of the 
whole of the right lung. Patient very ill. 

10.6.34: Endoscopic removal of large masses of tumour with improvement 
and re-aeration of lung. 15.6.34: Further removal. 5.7.34: Insertion into remains 
of tumour of 5 X 1°5 millicuries of radon (0°6 mm. silver screening). 

23.8.34: Insertion of 5 X 2°0 millicuries of radon. Gradual improvement. 
Practically normal bronchus. The upper lobe has not fully re-expanded. 

In the second case there is much differentiation of the carcinoma cells and an 
attempt to form alveoli, the columnar cells being arranged in a palisade manner. 
If these tumours can be graded according to Broders, the second one would fall into 
Group I, the first would be in either Group III or IV. 

In addition to the patients shown, and others with a long survival period, there 
are many who are very much better for a few months after insertion of radon, even 
if the survival period is short. 


Discussion. —E. MUSGRAVE WOODMAN said that he had had a similar case under obser- 
vation for five years, one of carcinoma of the right bronchus. Radon seeds had been inserted 
twice and once radium had been used. The patient, after five years, was doing her work 
and was quite well. 


A. TUDOR EDWARDS said that several years ago he and his colleagues found that nothing 
active was being done for cases of carcinoma of the bronchus, which was more commonly 
diagnosed. The use of tubes had evolved because it was a question of canalizing as well as 
of irradiating, and they were modelled on the Symonds’ wsophageal tube. The majority of 
these cases were strictures of the bronchus. Room must be left for the secretion from the 
lobe of the lung, and for that reason the tubes were made hollow. The difficulty in many 
cases was to get the tube to remain in situ when the growth was small ; hence one was made 
with a spring for that purpose. Whether it was safe to leave it there without a thread he did 
not know. The original idea was to put the tubes in and attach a fine thread up through the 
larynx. Patients then retained them for days. Later on a very short loop was made, 
consisting of thread attached to the tubes, with the idea that if the tube went through the 
stricture, it could be pulled back by the string at the second bronchoscopy. He had seen one 
tube go through and remain in a large carcinomatous cavity, but in such an advanced 
condition the outlook was grave in any case. 

These growths were of very varied malignancy, and those of lesser malignancy had been 
termed by some American observers “carcinoid.” They presented a “ cottage-loaf”’ 
appearance, a small portion being in the lumen of the bronchus, and a larger portion outside. 
They were very sensitive to radium and all had associated bronchiectasis. 
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Carcinoma of Nose.—D. F. A. NEILSON. 

Male, aged 63. In 1926 patient received a severe blow on his nose which 
apparently fractured the bones and produced a slight deformity and swelling. 
Eighteen months ago the nose was slightly increased in size and has continued to 
grow larger since then. There is no nasal discharge or obstructive symptoms of any 
importance. There was no evidence of any secondary glandular enlargement. 

The swelling was thought to be due to a dermoid cyst or a sarcoma. On incision 
the tumour was found to be a growth, and a portion removed for microscopy showed 
a basal-celled carcinoma. 

X-ray treatment was begun on October 15. 


Osteomyelitis of the Skull 
By Professor C. von EIckEN (Berlin) 


FoR many years I have been deeply interested in cases of osteomyelitis, which 
has originated in suppuration of the frontal sinus, and it is with the clinical 
experiences of these cases that I shall now deal. 

We have to distinguish between the two aspects of the disease. 

First there is the chronic form, in which the suppuration extends along the 
diploétic veins and, as a rule, invades the roof of the skull without at first pene- 
trating to the interior. The temperature is not much raised, and the suppuration 
leads to abscesses which, on being opened, frequently reveal a sequestrum. Months 
pass, abscess after abscess forms and is opened, and the patient finally succumbs to 
abscess of the brain. 

The more frequent aspect of osteomyelitis is, however, the acute form. Its 
progress is far more stormy, but its prognosis far more favourable, if the disease is 
diagnosed in time. I have seen five such cases during the last few years and have 
saved three. The histories of the cases are so similar that I need only describe one. 

In August 1932, after prolonged swimming and sun-bathing, a girl aged 15 developed 
acute pain in the right frontal sinus, accompanied by exophthalmos (fig. 1). I opened the 
floor of the frontal sinus by means of a bow-shaped incision extending from the eyebrow 
over the frontal process of the upper jaw, removed the floor of the frontal sinus and the 
frontal process of the upper jaw and thus made a large communication between the fronto- 
ethmoidal cells and the nasal cavity. I found the frontal sinus full of pus, which I drained 
away with a rubber tube towards the nose, and I inserted a skin graft from the upper part 
of the thigh to repair the defect between the mucous membrane of the frontal cavity and 
the nose (Seifferts’ method). The temperature fell and the pain diminished during the first 
two days, but the temperature rose again and the pain increased. A particularly painful 
spot appeared on the frontal eminence far removed from the frontal sinus itself. There was 
visible swelling too at this point; the following day the swelling had spread, the pain 
became unbearable and the temperature reached 89:8 C. X-ray examination showed, 
besides severe clouding of the maxillary and frontal sinuses, mottling of the bone laterally 
beyond the frontal sinus (fig. 2). I extended the incision to the outer end of the eyebrow, 
removed the anterior wall of the frontal sinus, and found pus between the mucoas 
membrane and the bone, which itself was soft and contained pus) The zygomatic process 
of the frontal bone showed an abscess in the diploe which I cleansed thoroughly. The 
swelling of the frontal eminence remained, however, without explanation. I therefore made 
a perpendicular incision along the linea temporalis to a point beyond the hair line, and 
from there extending parallel to the line of the hair, right back to the middle line and 
down to the bone (fig. 8). I turned this rectangular flap inwards towards the middle line 
without finding any pus, but dots of pus were found on chiselling away the outer table. 
This made me decide to remove the greater part of the frontal bone down to the dura 
mater, with chisel and forceps, until normal bone was reached. During this operation I 
discovered a diploetic vein which I could follow plainly from the frontal eminence down 
to the zygomatic process. This vein was filled with a purulent thrombus. 

After this extensive operation (fig. 4) pain and fever disappeared and the patient 
recovered. The other two cases ran the same course. 
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Fic. 1.—Shows mottling of frontal bone. Indication of commencing osteomyelitis before 
operation. 











194 


Proceedings of the Royal Society of Medicine 



































Fic. 4.—Post-operative defect in skull. 
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What I had seen led me to ponder over the connexion between diploetic veins 
and suppuration of the frontal sinus. My studies show that large frontal sinuses 
for the most part are surrounded by a well-developed diploe especially upwards and 
laterally. Should the frontal sinus extend far outwards, diploetic spaces are found 
in the zygomatic process of the frontal bone (figs. 5 and 6). 

















Fic. 5 Fia. 6. 


Fias. 5 and 6,—Dissections from the Anatomical Museum, University of Berlin, to show 
veins of Breschet. 








Fic. 7.—Shows the veins of Breschet in a living subject. Female child, aged 4 years. 


_ It was already well known that the diploetic veins of Breschet were most 
irregular in course and situation, and did not respect the lines of the sutures, but 
not long ago, in 1924, a Polish anatomist, Wischnowski, found that in this region 
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there was a vein so constant that he called it norma temporalis. In two skulls 
preserved in the Anatomical Museum of the Berlin University I again found these 
veins well developed and capable of beautiful demonstration. 

I then asked one of my assistants to examine by X-rays two hundred skulls in 
the Anatomical Museum, with the result that we found the vein in question in a 
great number of the skiagrams. Since then we have had several skiagrams taken 
in living patients, showing clearly these veins in the frontal bone (fig. 7). Far be 
it from me to suggest that this norma temporalis is to be found in every frontal 
bone, but I think it is important for rhinologists to know that it is often to be 
found. It gives us a definite indication for the procedure to be followed in 
osteomyelitis and its complications. 


Discussion.—-HERBERT TILLEY said that Professor von Eicken’s paper recalled to the 
memory of the seniors who were present the late eighties of the last century when active 
attention was first drawn to the diagnosis and surgical treatment of pyogenic infections of 
the accessory nasal sinuses. 

It soon became evident that radical external operations on the frontal sinuses were 
liable to the serious and nearly always fatal complication of acute spreading osteomyelitis 
of the frontal bone. In many instances an element of tragedy attended such cases:because, 
not infrequently, the patients were young and had submitted to operation for the relief of 
what was little more than an inconvenient chronic nasal discharge. 

His own first experience of this type of acute post-operative bone infection was recorded 
during the Portsmouth meeting of the British Medical Association in 1889 when Luc and 
Roépke described similar cases in their own practice. Professor von Eicken had mainly 
confined his remarks to channels by which acute infection spread from the frontal sinus to 
the surrounding bone of the forehead. He himself had had only one experience of the 
spontaneous spread of this complication, and the case report was published in the British 
Medical Journal, 1917 (ii), 7. It will suffice to say that after a stormy (post-operative) 
passage—which included removal of the left half of the frontal bone and drainage of 
an acute metastatic abscess in the left breast—the patient had made an excellent recovery. 

He had also dealt with one case of spontaneous acute osteomyelitis affecting the squamous 
portion of the right temporal bone, complicating a mastoid infection. The former was com- 
pletely removed at the same time as the primary focus was drained. This patient also—a 
young boy—had made an uneventful recovery. 

He had no doubt that the present comparative rarity of osteomyelitis as a complication 
of operations on the nasal sinuses—especially of the frontal air-cell—was due to an improved 
technique which provided for free and spontaneous drainage into the nasal cavity, and the 
removal of that chief source of reinfection, sepsis in the ethmoidal labyrinth. From the 
diagnostic point of view the first sign which should arouse suspicion of the commencement 
of the local bone infection was an area of pale and almost painless edema round the borders 
of the sinus. If, in the course of a day or two, another edematous patch should develop at 
a distance from the first and separated from this by normal skin tissues, it would be a 
pathognomonic sign of spreading septic osteomyelitis. In such circumstances, the life of 
the patient could only be saved by free exposure of the infected area and its complete 
removal, together with an ample margin of the healthy bone surrounding ‘it. 

ALEX. R. TWEEDIE said that the illustrations also demonstrated why osteomyelitis of 
the skull following infection of the mastoid bone was so much more rare than after similar 
infection of the frontal sinus, since, as shown, the venous flow from the mastoid had a 
negligible communication with the diploic veins of the skull and was chiefly served by the 
lateral sinus, which, of course, was prone to a similar infection. 

Professor VON EICKEN (in reply) said he agreed with Mr. Tilley that the cases of osteo- 
myelitis following frontal sinus operations were different from the acute cases spoken of 
in his paper. In such cases, with elevation of temperature and exquisite pain, X-rays, as a 
rule, were valuable. He did not know whether that would apply equally to the cases 
mentioned by Mr. Tilley. In these cases large quantities of frontal bone must be taken 
away. In one case that he operated upon a long time ago he took away the whole frontal 
bone on the right side, and a great deal of the bone on the other side. The temperature 
before the operation was 108° F., but it fell immediately after the operation, and the patient 
eter oe The great bone defect was restored, by the dura mater and the soft parts of 
the skull. 
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The Electrical Activity of the Cortex 


By E. D. Aprian, M.D. 


CHANGES of electric potential are often the most valuable sign of cell activity. 
They can be followed however rapidly they occur, they can be detected by electrodes 
at a distance from the active region and they are often the only direct source of 
information available. This, at least, is true of the nervous system. Impulses in 
nerve-fibres can be detected by their effects on the muscles or on consciousness, but 
the detailed analysis of a nervous discharge can only be made from records of the 
action potentials in the nerve. In the cerebral! cortex we are badly in need of such 
detailed information: there are special difficulties to be overcome, but the recording 
of potential changes has already brought to light some unexpected facts about the 
activity of the cortex in animals and in man. 

The main problem which arises in utilizing the action potentials in the brain is 
that there is far too much to record. The electrocardiogram is easy to interpret 
because the heart muscle behaves as a single unit. The wave of activity passes 
over it according to a regular time table, almost as though the heart were a single 
large muscle or nerve-fibre, and now that its normal route is known it is an easy 
matter to check the progress of the wave by recording the shifting potentials on the 
body. But if each of us had several hearts beating independently the analysis 
would become impossible unless we could devise some means of recording separately 
from each in turn. In skeletal muscle and in nerve, where there are a number of 
units acting independently, there are several methods by which it is possible to 
record separately from the individual motor units or nerve-fibres. The result is a 
great simplification of the picture ; in the whole nerve the potential changes appear 
as a confused irregular oscillation, but in a single nerve-fibre the impulses form a 
regular series rising and falling in frequency but identical in size. In the grey 
matter of the central nervous system these methods cannot be used and we have no 
way of recording the activity of single units. Fortunately, however, the cortex need 
not be regarded as a system of several million independent units. The cells act in 
groups, small or large, and sometimes there is a fairly simple co-ordinated wave 
spreading over a wide area. Activity of this kind occurs only in special conditions, 
but it gives rise to relatively simple potential changes, and if very many units are 
involved the potentials are large--large enough to record in man through the 
unopened skull. 
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There are two facts of the first importance for an understanding of cortical 
potential changes. One is that the nerve-cells are rarely at rest but tend to discharge 
periodically although there may be no afferent excitations to arouse them. This can 
be seen from any record made from the exposed cortex of an animal, for even in 
very deep anwsthesia there are constant oscillations of potential. The other fact is 
that groups of nerve-cells very often tend to act in unison when there is nothing to 
prevent them. The large regular potential waves which may occur in the retina 
(Adrian and R. Matthews, 1928), or in the optic ganglia of insects (Adrian 1932) 
are the best example of a synchronous activity, but there is often a fairly regular 
periodic activity in the anwsthetized cortex. Now if a large mass of nerve-cells is 
to pulsate with a co-ordinated beat it is clear that all of them must tend to pulsate 
at the same frequency. If afferent messages excite some to a higher frequency the 
co-ordinated beat must break down; and so these cortical rhythms are broken up 
by external simulation, to return again when the animal-is undisturbed. The best 
condition for their formation would evidently be supplied by the complete isolation 
of the cortex from the rest of the nervous system. Bremer (1935) has used pre- 
parations of the isolated cortex and found very regular potential waves at 10 a 
second as long as the blood supply is maintained. 

These co-ordinated waves of activity express the tendency of nerve-cells to 
associate together. The tendency, upon which the whole working of the cortex seems 
to depend, has been studied from many aspects, for it is involved in the building up 
of conditioned reflexes, in the facilitation and deviation of response in the motor area, 
&c. It can be studied electrically by recording the potential changes produced by 
stimulating the cortex. This method shows very clearly that one factor in establish- 
ing a co-ordinated system is the building up of conducting pathways in the grey 
matter. Repeated stimulation of a point on the rabbit's cortex brings about a state 
in which at each stimulus a wave of activity spreads out like a ripple, each ripple 
spreading slightly further than the last until they cover a disc 1 cm. or more in 
diameter. A conducting system of this kind has a very short life but may remain in 
existence for as much as half a minute after stimulation has ceased. It is possible, 
therefore, to blaze a trail through the cortex in a given direction by stimulating 
repeatedly at different points along the line. If the stimulation has been prolonged 
there is usually an after discharge of waves arising both from the stimulated point 
and from other points on the cortex ; these waves spread outwards in the same way 
and at the same rate (20 to 30 cm. per sec.) as those produced by the stimuli. We 
have then the electrical counterpart of the epileptiform attacks which result from 
excessive stimulation of the cortex. Asa result of the gradual building-up of the 
conducting system the potential waves are very large, for a large percentage of the 
cortical neurones contribute to them, and they can travel freely in all directions, 
often throughout the entire cortex. Similar waves are developed as the result of 
injury to the cortex and of convulsive drugs. 

From this brief account it will be seen that there are two conditions which favour 
the development of large and relatively simple potential changes in the cortex. One 
is an absence of the usual streams of afferent impulses and the other is the 
epileptiform state. The former allows the natural, spontaneous discharge of the 
neurones to occur, with nothing to prevent the different discharges from coming into 
phase ; in the latter an abnormal degree of association has developed and the whole 
cortex is a freely conducting mass. There is every reason to believe that these are 
the two conditions which gives rise to the characteristic waves of the human 
electrencephalogram. 

The name is due to Hans Berger who was the first to show that there was 
anything of interest to record from the human cortex through the unopened skull 
(Berger, 1929-1935). Using needle electrodes in the scalp he found that if the 
subject was alert the record showed nothing but the usual small, irregular oscillations, 
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but if the subject lay with closed eyes, a regular series of waves appeared, with a 
frequency of about 10 a second and an amplitude of about 0°05 to 0°l mv. The 
waves of the Berger rhythm vary in size from moment to moment and may be absent 
altogether when the subject is first examined, but in every one they will appear 
sooner or later, provided that a sleepy and contented frame of mind can be induced 
(by drugs if necessary) and provided that the eyes are closed. Since the waves can 
be recorded from any part of the scalp Berger considers that they normally arise 
from every part of the cortex. Ténnies (1934), Kornmiiller (1935), and Adrian and 
Matthews (1934) find them larger over the occipital region, and Adrian and Yamagiwa 
(1935) have recently mapped out the potential gradients over the head and found 
that the maximum activity is nearly always occipital. The focus is not at a fixed 
point in the occipital area but shifts from place to place. This localization suggests 
that the rhythm is due to a spontaneous beat occurring in a region which is normally 
occupied with visual activities but is left to itself when the eyes are closed, for the 
main condition for the appearance of the waves is that there should be an absence of 
visual sensation and of visual attention. Opening the eyes is the surest way of 
stopping the rhythm: it can persist if the visual field is uniform but ceases as soon 
as the subject tries to see. 

The suggestion that the Berger rhythm is the spontaneous beat of an unoccupied 
visual area is still swb judice. Whatever its explanation, the most interesting fact 
about the rhythm from a clinical point of view is that it can be produced much 
more readily in some subjects than in others. Many of us give large, regular waves 
as soon as we close our eyes, and in spite of the fact that we may be feeling very far 
from calm. Others need a couch, a darkened room, and a dose of amytal. Nervous, 
apprehensive people are more often in the second category but by no means 
invariably. It will be surprising if there are no differences in the mental and 
emotional constitution to correspond with such different behaviour in the cortical 
machinery, yet for the present no certain correlation has been found. 

The clinical value of the electrencephalogram may well be greater in that other 
condition which promotes unified activity in the cortex—the epileptiform state. If 
an epileptic fit in man has any resemblance to a fit induced by thujone, camphor, or 
injury to the cortex in an animal, we should expect to find a series of very large 
potential waves travelling widely over the cortex. These have been found by 
Berger (1934) and by Lennox, Gibbs, and Davies (1935), both as an accompaniment 
of a fit and as the prelude to one occurring spontaneously or induced by hyper- 
ventilation, &c. In theory it should be possible to locate the point of origin of an 
epileptic attack by recording the potential waves; in practice there may be technical 
difficulties, yet the method can scarcely fail to give new light on a very old 
problem. 

To give potential changes measurable through the skull in man a fairly large 
number of cortical neurones must work in unison. In normal activity with the eyes 
open there will be little opportunity for this, and we can only record the rapid, 
irregular oscillations which are the summed response of many independent groups. 
Rhythmical afferent stimulation may produce a corresponding cortical rhythm, and if 
a large enough area is affected the potential changes will be appreciable. Thus if 
the whole visual field is made to flicker, a corresponding potential rhythm can be 
detected in the occipital region (Adrian and Matthews, 1934). Apart from this, 
however, it has not been possible to induce rhythmic activity over a wide enough 
area. Electrodes on the exposed surface of the cortex should be able to record all 
manner of activities, but as long as the skull intervenes, the details of the picture 
will be blurred and only the general outlines visible. Many improvements in 
technique will be needed before we can record the electric changes accompanying a 
train of thought, and a much greater understanding of cortical mechanisms before 
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we can interpret them. But we can record the Berger rhythm and the waves which 
accompany an epileptic fit and this is, probably, a step in the right direction. 
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Enzymic Activity of the Brain 
By J. H. Quastet, D.Sc., Ph.D. 


[ABSTRACT] 


THE special place taken by the brain in the organization of the animal body 
makes a study of its enzymic activity of more than ordinary interest. Not until 
recently have systematic investigations of brain enzymes been made and at present 
our knowledge of this subject must be considered meagre. It is evident, however, 
that enzymic behaviour of brain, whilst showing much in common with that of 
other organs, presents also a number of unique features. 

So far as hydrolytic mechanisms are concerned the brain seems to have only 
poor catheptic or tryptic powers, but phosphatases splitting glycerophosphate, 
nucleic acid and hexosediphosphate exist in the organ [7]. It is rich in 
fumarase [29] and glyoxalase [16]—enzymes which have the power of adding the 
elements of water to fumaric acid and methylglyoxal without further fission of the 
molecules formed, and recent work [21] indicates that the brain is well supplied with 
glutaminase, an enzyme that hydrolyses the amide glutamine. We know too that 
brain [41] can split acetylcholine by an esterase which is inhibited by physostigmine. 

The predominant amount of work so far, however, has been carried out with 
respiratory and hydrolytic systems of the brain, and with these it is proposed very 
briefly to deal. 

In common with other mammalian tissues, brain possesses an indophenol 
oxidase [40, 13, 14, 34], the enzyme which is commonly supposed to be mainly 
responsible for the activation of molecular oxygen. Grey matter is three or four 
times as rich in the enzyme as white, and it is an interesting fact that this 
oxidase activity of brain seems to be inversely proportional to the size of the 
particular type of animal from which the brain is taken [34,40]. Peroxidase exists 
to a slight extent in brain and so does catalase, though the amount of the latter is 
small (perhaps one-hundredth of the amount in liver [37, 8]). The respiratory 
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carrier pigment—cytochrome—also exists in brain; [13], and we may take it as 
probable from these facts that the brain cells resemble most other cells in the 
body in at least one mode of activating and transferring oxygen. 

When we turn, however, to the nature of the substances burned by the brain we 
are presented with certain anomalies. Fatty acid molecules, so vigorously oxidized 
by liver or kidney, are unaffected by brain [30, 17]. Among all the amino-acids, 
only one apparently—glutamic acid—seems to be affected by the nervous tissue 
(21, 34, 20, 19]. Of substances so far investigated the only ones which keep up the 
normal high respiratory rate of brain cortex are glucose and substances intimately 
associated with carbohydrate breakdown, lactic and pyruvic acids [22, 23, 35, 3, 18, 
13, 15, 1). The position of glucose is of particular interest, for whilst its 
combustion forms an important feature of the respiration of nervous tissue, its 
presence seems to have but small effect on the respiration of such highly respiring 
tissues as liver or kidney. Another point of interest is that whereas minced brain 
will oxidize glucose or lactic acid at appreciably high rates, the effect of mincing 
liver or kidney is to cause considerable damage to their respiratory systems. 
Fructose and mannose are oxidized by brain [6, 34], the oxidation of the former 
molecule presenting, at present, a puzzling problem, for it is known that its 
oxidation cannot proceed entirely through the intermediate production of lactic acid. 
a-Glycerophosphate is oxidized by brain, and galactose is also oxidized, but feebly 
(27, 34]. Succinie acid is oxidized vigorously, as occurs with most tissues of the 
body [34, 27, 3,4]. If a mixture of lactic and succinic acid is presented to the 
brain in such concentrations that a competition must ensue for the active oxygen, 
the brain seems to make its first demand on lactic acid; the effect of the latter 
molecule is to bring about a “sparing” of the oxidation of the other metabolite. 
Quite conceivably such sparing action of lactic acid on the oxidation of other 
metabolites is a general phenomenon with brain, when the latter is presented with 
an abundance of combustible material [34]. 

The enzymes which render the metabolites (the so-called hydrogen donators) 
active, and enable respiration to proceed, are dehydrogenases. These enzymes may 
be studied anaerobically by following the rates of reduction of dyestuffs by the 
substances (the metabolites) in the presence of the tissue. Using methylene blue, 
it is easy to show the accelerating actions of glucose, fructose, and galactose and of 
lactic, glutamic, citric, and succinic acids on the rates of reduction of the dye 
(13, 5, 39]. Grey matter is three or four times as active as white matter in its 
ability to accomplish these anaerobic dehydrogenations. 

In considering enzymic activity it is important to consider not only the existence 
of the enzymes themselves, but the various factors that may influence the enzymes. 
It seems clear, for instance, that in the oxidation of lactic acid by the brain, the 
addition of pyrophosphate, and of pyrophosphate together with magnesium ions, can 
significantly increase the rate of respiration but the réle of the pyrophosphate and 
of the magnesium ions is at present obscure [27]. 

There is little doubt that the oxidation of glucose and of lactic acid presents a 
most important feature of brain réspiration—possibly glucose is oxidized entirely 
via lactic acid formation but the evidence on this point is by no means conclusive— 
and recent discoveries (a) with brains of birds suffering from avitaminosis B, 
(polyneuritis), and (b) on the action of narcotics on brain respiration, show con- 
vincingly the importance in the nervous system of this respiratory system. 

It seems to be sure from the investigations [11, 24, 10, 28, 35, 25, 26, 36, 38] of 
the Oxford group of workers that in avitaminosis B, the brain suffers an inability to 
burn glucose or lactic acid at its usual rate. Moreover, this diminished rate of 
respiration in presence of lactate and glucose is increased to the normal level by the 
addition to the tissue of a small quantity of the vitamin. This important finding 
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makes it clear that vitamin B, must be considered as one of the factors essential 
for the proper utilization of lactic acid by the nervous tissue. It is of interest that 
cerebrum is affected by the vitamin to a greater extent than the optic lobes in 
certain cases of chronic avitaminosis By. Another substance which appears to be 
involved is pyrophosphate, and evidently a somewhat complicated system is set up 
in which vitamin B,, pyrophosphate and lactate are intimately associated. So far 
as is known the lesion in polyneuritis affects only the carbohydrate (i.e. glucose 
lactic acid or pyruvic acid) metabolism; no effect on succinic acid oxidation was 
observed. Hence it is clear that the mechanisms involving the activation of oxygen 
itself are left intact. 

Quite independently of the above observations it was found [31, 32, 5, 33) that 
exposure of brain tissue to narcotics results in an inhibition of glucose and lactic 
acid oxidation, whereas the oxidation of succinic acid is left quite intact. Narcotics 
of the barbituric-acid type, chloretone and hyoscine, inhibit the rate of respiration 
of brain cortex, and they all have the property of inhibiting glucose or lactic acid 
oxidation in a specific manner (though glutamic acid oxidation is also—but to a 
lesser extent—affected). In presence of chloretone the oxidation of succinate by 
brain is no longer “spared” by lactate. It may also be shown that a number of 
amines—phenylethylamine, mescaline, for example—have just this property of 
specific inhibition of glucose and lactic acid oxidation. 

The inhibitory powers of the narcotics and amines in question at the concentra- 
tions at which they were investigated cannot be due to a general poisoning of the 
cells, because it is easy to demonstrate in most cases that the effects are quite 
reversible. This is to be seen, for instance, in the cases of luminal, chloretone, or 
mescaline, where an 80% reversibility is effected by simply washing the brain 
cortex slices free from the narcotic [33]. It seems a likely enough hypothesis that 
narcosis itself is linked up with the power of narcotics to inhibit glucose or lactic 
acid oxidations at the nervous centres at which the narcotics are adsorbed. But much 
more work is required to establish this hypothesis. Narcotics, at relatively low 
concentrations, inhibit lactic dehydrogenase (in anaerobic experiments) to a much 
greater extent than succinic dehydrogenase, and there is evidence to show that a 
competition may take place between a narcotic such as chloretone and lactate for 
the enzyme involved. The narcotics certainly do not interfere with the access or 
activation of oxygen by brain tissue. 

We may now consider still another inhibitory effect on glucose oxidation by 
brain tissue. It has recently been shown [6, 2] that the equilibrium between sodium, 
potassium, and calcium ions affects the respiratory rate of brain cortex in presence 
of glucose. Potassium ions at low concentrations have a slight stimulating action, 
and calcium ions have a small depressing effect. The addition of magnesium ions 
[6] brings about a very definite lowering in the respiratory rate, a phenomenon not 
to be observed with tissues such as kidney, testis, or Jensen rat-sarcoma. In view 
of the well-known clinical effects of magnesium administration, such an effect is 
surely not without significance. 

So far, enzymic activity in respiratory eystomn. particularly those involving 
glucose and lactic acid oxidation, have been considered. When we turn to the 
phenomenon of glycolysis, we find again features which are distinctive. Whereas 
brain will break down glucose to lactic acid at a rapid rate, it has practically no 
effect on glycogen. In muscle, on the other hand, the reverse is the case, glycogen 
breakdown being far more rapid than glucose breakdown to lactic acid [12, 9]. For 
this reason it seems likely that the chemical mechanisms of lactic acid formation in 
brain may differ very substantially from those in muscle. It appears that glyoxalase 
activity is very much greater in brain than in muscle. Glutathione which is a 
co-enzyme of glyoxalase, in the sense that it combines with methylglyoxal, the 
product of combination being the substance which breaks down to lactic acid, 
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increases lactic acid production from glucose in the presence of brain. It has, 
however, apparently little effect on glycogen breakdown either in presence of brain [12] 
or muscle." Another point of importance is that the lactic acid production from 
hexosephosphate seems to be a process independent of the breakdown of glucose. 

We may consider finally the synthesis [21] in the brain of glutamine from 
glutamic acid and ammonia, accomplished doubtless by the enzyme glutaminase. 
This interesting process, of which the physiological significance is as yet unknown, 
takes place in other tissues besides the brain, but whereas its occurrence in other 
tissues is a variable factor, it seems to be invariably connected with the nervous 
system: A point of some importance is that the synthesis depends on glucose 
oxidation or glucose breakdown in the brain, presumably the energy of the latter 
process being necessary to allow the synthesis to go forward. There are, however, 
puzzling features about the system, for whereas glutamic acid is known to be 
oxidized by brain, the addition of glutamic acid does not result in an appreciable 
increased production of ammonia and amide nitrogen. 
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President—W. FLETCHER SHAW, M.D. 


{October 18, 1935) 


DISCUSSION ON THE TREATMENT OF BREECH 
PRESENTATIONS, WITH SPECIAL REFERENCE TO 
CASES OF EXTENDED LEGS AND ARMS 


Dr. J. W. Burns [Abstract]': The speaker stressed the importance of adequate 
care in the antenatal period, so as to eliminate causative factors of a breech 
presentation before undertaking prophylactic version, which should be done not 
later than the thirty-sixth week. He did not regard it as entirely harmless, since 
there was a risk of separation of the placenta. He recommended the employment, 
during labour, of an abdominal belt [demonstrated]. Apart from the pressure 
exerted by the belt, no handling of the uterus was allowed throughout the first and 
second stages of labour. He thought that the placenta ceased to function earlier 
than was generally appreciated, and did not supply oxygen to the foetus after the 
head began to pass through the brim. Describing his special technique for 
delivering the after-coming head—by which method the accoucheur was restrained 
from undue haste and from employing too much foree—Dr. Burns said: “ In brief, 
the method consists in having the mother in the cross-bed position with the legs 
held in the lithotomy position by means of a Clover’s crutch. When the 
shoulders and arms have been delivered, the trunk is allowed to hang vertically 
down so that the occiput is pulled against’ the back of the symphysis if the head is 
above the brim, or against the descending rami of the pubis if the head is in the 
pelvic cavity. ‘The head is thus forced to rotate upon its horizontal axis, and so 
flexion is produced. Subsequently the child is grasped by the legs, and enough 
traction employed to keep the neck taut. This keeps the suboccipital area of the 
skull in contact with the descending rami of the pubis. Delivery is completed by 
lifting the child’s trunk upwards and outwards through 180 degrees. Should there 
be any delay suprapubic pressure can be applied to the child’s head by the 
operator.” 


1 Dr. Burns’ paper is published in full in the Journal of Obstetrics and Gynwcology of the British 
Empire, 1934, 41, 923, 930. 
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Mr. C. M. Marshall described the methods’ employed at the Liverpool 
Maternity Hospital for delivery of breech presentations, with particular reference 
to a series of deliveries of primigravide, in which the breech presented with legs 
extended. The important point in the method was that when the buttocks were 
distending the vulva, delivery was taken over by the obstetrician, who, under a local 
anesthetic, first performed episiotomy. A little later chloroform was administered 
and the accoucheur applied traction to the groins until the knees were at the vulva ; 
after this the legs could be delivered by pressing in the popliteal spaces. Further 
traction then brought the extended arms within reach, and in some cases, by 
dropping the trunk of the child posteriorly, the anterior arm could easily be 
delivered. If, however, traction failed to bring the arms well within reach, then 
the posterior arm was first brought down by the usual manceuvre. The head was 
delivered by the method described by Dr. Burns. The results in the series under 
consideration were very good. In only two out of forty-two cases legs had to be 
brought down. In the other forty the child was delivered with the legs still in the 
fully extended position. Out of forty-two children, one was stillborn, and one died 
shortly after birth. 


[ Mr. Marshall showed films of four cases of breech presentation illustrating his 
methods of delivery. | 


Dr. Donald Roy: Methods of dealing with Extension of the Arms and Legs in 
155 Breech Cases at the General Lying-in Hospital, York Road, London: With 
results, 

Pregnancy.—-External version at varying dates between the thirty-first and 
thirty-eighth week is attempted in all cases of breech presentation in primigravide 
and in many cases in multipare. 

Taking 1930 as a sample year: External version was attempted in 59 cases— 
29 primigravide and 30 multipare—and was successful in all but three. The 
failures were all in primigravide. One child was stillborn after successful version 
in a primigravida. Two children were stillborn after successful version in multipare. 
(One was macerated and the other hydrocephalic.) 

If version fails, after being repeated under general anzesthesia, the cases are left 
to go into labour at term as breech presentations, or else induction of labour is 
carried out either prematurely—at thirty-six to thirty-eight weeks—or at term. 

Labour.—A series of 155 cases spread over ten years is considered from the 
point of view of difficulties in delivery. To get a truer idea of these difficulties and 
the result of them, the following are excluded from the series: Very small children 
from gross prematurity, and twin presentations, macerated children, foetal de- 
formities, ante-partum hemorrhage, and version performed for difficulties in labour. 

Conduct of Labour.—When labour occurs, the legs—-which are extended in 63% 
of primigravide and 41% of multiparsee—are nearly always left to be born naturally, 
or, at most, flexed at the vulva when born to the knees. Of 49 cases in primi- 
gravide in which both foetal legs were extended, in 41 the legs were born without 
assistance, and of 37 cases in multipare in which one or both foetal legs were 
extended, 32 were born in the same way. 

There is seldom any difficulty or delay. The average duration of the second 
stage is one hour and fifty-four minutes in primigravide, forty-eight and a half 
minutes in multipare. 

In three cases in the series in primigravidew and one in multipare groin traction 
was used, and in two the legs were brought down. 


1 Journ. Obst. and Gynec. Brit. Emp., 41, 930. 
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In only two of the cases of stillbirth did serious difficulty in the delivery of the 
legs occur, and in these the delivery of extended arms was the more. important 
factor in causing the stillbirth. No case of impaction of the breech occurred. The 
danger from extension of the legs is small when the children are of average size, 
and has been seriously exaggerated and put out of proper proportion by many 
writers. The wedge shape of the presenting part in such cases is often advantageous. 
In this series many babies, both in primigravide and multipare, of more than 
average size, weighing up to 9 lb. and over, were born naturally with extended 
legs. 

Extension of the arms.—Both arms were extended in 53% of primigravidw and 
one arm in 9%. Both arms were extended in 47% of multipare and one arm in 3%. 
In 43 out of 48 cases in primigravide with extension of one or both arms, one or 
both had to be brought down. In 33 out of 40 cases in multipare with extension 
of one or both arms, one or both arms had to be brought down. Extension of the 
arms was present and was the chief cause of difficulty in all the eleven cases of 
stillbirth from difficult. labour. 

Extension of the arms is the most important and dangerous complication of 
breech delivery because of its frequency and the almost inevitable need for assistance 
it entails. This need, by delaying delivery, causes the necessity for rapid delivery 
of the head and an added risk therefrom to the foetus. Delivery of the head was 
hastened by jaw- and shoulder-traction in 15 primigravide and six multipare, and 
by forceps in one primigravida. 

Tables are shown of the incidence of extension of the legs and arms and of 
the methods of treatment in 155 cases of breech birth with results, occurring in :— 


Primigravide 77 = 7 stillbirths and one neonatal death. Foetal 
mortality 10-3% 
Multipare ... 78 cal 7 stillbirths. Fotal mortality 8-9% 


Fetal mortality (all cases) 9-6%, 


There was one foetal injury—a dislocated shoulder. There were no maternal 
deaths. 

A series of 17 cases of induction of premature labour and induction at term are 
included in these figures, four of them for contracted pelvis. In all the cases of 
contracted pelvis the legs were extended and born naturally, and in all the arms 
were extended and brought down. All the children were born alive, and survived. 
Cesarean section was performed in one case of severe pelvic contraction (diagonal 
conjugate 4 in.). Cmsarean section was not once performed during all the ten 
years, in order to avoid the difficulty of breech delivery. No case of true impaction 
of the breech occurred during this time. 

There were 18 cases of asphyxia, some slight, some severe. All the infants 
recovered except one, which is included in the foetal mortality figures. 

There are 16 perineal tears of the first degree, and eight of the second degree. 

Out of the last 48 cases inquiry showed that pyrexia occurred in four cases: in 
one it was severe. Recovery took place in all. The average weight of the children 
was: For primigravide 6 lb. 12 oz., for multipare 7 lb. 5 oz. Six children over 
7 lb., five over 74 lb., two over 8 lb., three over 84 lb., one over 9 lb., were born 
alive to primigravide, with extended legs, with no more interference than flexion of 
the legs at the vulva after the birth of the knees. The figures for multipare show 
that seven children over 7 lb., three over 74 lb., five over 8 lb., six over 84 lb., two 
over 9 lb., were born alive with extended legs, and the management was the same 
as for primigravide. 

The following tables show the incidence of extended legs and arms, the method 
of delivery and results, the weights of the children born with extended legs, 
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without interference, and the causes of stillbirth and neonatal death—when it 
occurred. 
TABLE I, 
Extended Extended Delivery Delivery 
legs Delivery of legs arms of arms of head Result 
Ne ie ———————— —— 
Total Both One Nat. Flexed at Groin Legs Both One Piought J.and8. Forceps Living S.B. 
155 vulva traction brought down traction 
down Both One 
Primig. 
77 49 3 41 6 3 2 41 7 34 9 15 1 69 8 
Prague 
2 
Multip. 
78 32 5 32 4 1 0 37 3 27 6 6 — 71 7 
TABLE 11.—ExTENDED LEGS. DELIVERY NATURAL OR LEGS FLEXED AT VULVA. 
Living Stillborn and Neonatal Death 
gee ——i, 
Weight 7 to Th 7h to 8 8 to 84 &h to9 Over 9 Weight 7 Ib, 14 oz. 
ib. ™ - » - 1 (arms brought down. Forceps 
Primig, 44 6 5 2 3 1 to after-coming head) 
1 (jaw and shoulder traction. 
Neonatal death) 
Weight 8 Ib. 14 oz. 
Multip. 32 7 3 5 6 2 1 (arms brought down) 
Weight 7 lb. 6 oz. 
i (arms brought down. Died 
early in second stage) 
TasBLe III.—15 STILLBIRTHS. 
Length of labour 
fe aceite Extended legs Extended arms 
Primig. Second —_— 4 Fetal 
Matrty. Total stage Method of Method of Delivery weight Remarks 
Weeks hr. min. hr, min. delivery delivery head Ib. 072. 
158 40 16 02 O Yes Brought Yes Traction J.andS. 8 124 Difficult throughout, 
down legs traction especially arms 
traction brought 
down 
444 40 15 30 1 42 No No 5 4h Delivery easy, hyper- 
pyrexia third day 
751 40 27 «16 - Yes Brought J.andS. 6 134 Episiotomy; severe 
down tect. hata 
semorrhage 
769 87+ 9 O 17 Yes Natural No J.andS. 7 14 Neonatal death 
763 40 8 29 18 ,, ee Yes * *” 6 9 Med. induction 
408 40 11 32 8 § ae os a - Forceps 7 ls 
9g § 56 5 0 20 No No 6 8 External version in 
labour, memb. rupt. 
No fatal heart 
sounds afterwards 
684 389+ 47 O 5 44 Yes Groin Yes os J.andS. 8 O Surgical induction 
traction 
Multip. 
763 T. 12 15 0 40 No No Prolapse of cord, 
severe inertia 
212 T. 48 10 1 40 Yes Bronght Yes Brought 6 154 Inertia severe 
down down 
298 T. 19 10 No ‘ (Dorsal) 9 2 
brought down 
612 T. 5 50 as Nomani- ,, No manipu- 6 9 Died an hour after 
pulation lation delivery 
766 =T. 18 30 1 8 Yes oe x Brought 8 14 
down 
910 T. 942 6 ,, oe Ra - 7 6 Died early, second 
stage 
236 «TT. 7 10 2 15 No rm os ie J.ands. 7 O Severe inertia 
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- Mr. Aleck Bourne said that extended legs and arms could cause so much 
difficulty in labour that he was prepared to bring them down, in cases of doubt, early 
in the second stage. There were few more difficult or dangerous manipulations 
than that of reduction of extended legs and arms in a case of impacted breech 
causing obstructed labour. He admitted that the majority of cases of extended legs 
would be delivered spontaneously without difficulty, but nevertheless there were 
patients, usually primigravide, who had large babies which could not be turned by 
external version, for whom early rectification of the extension of legs was a sound 
prophylactic measure. As extended arms were the chief cause of mortality in 
breech labour, owing to the difficulty of bringing them down, he tried, usually with 
success, to bring them down in utero, immediately the second leg had been brought 
down. The legs were not pulled down into the vagina, but were folded so as to 
imitate as far as possible the attitude of the complete breech. 


Mr. G. F. Gibberd said the previous speakers had demonstrated that relatively 
good results were obtainable, but the fact remained that in many maternity hospitals 
in England the stillbirth rate was nearer 30% than 10%. Although in skilled 
hands much better results could be obtained, he believed that good results should 
be attributed to the skill of the accoucheur rather than to the method of delivery 
which he advocated. In this discussion differences of opinion had been expressed as 
to the best way of dealing with extended legs, of bringing down extended arms, and 
of delivering the after-coming head, yet the results had been uniformly good, and 
this was surely evidence that skill was the primary necessity, and that the method 
adopted was of secondary importance. 

He believed that prophylactic external cephalic version, properly performed, 
before labour, carried with it a foetal risk of the order of 2%, and that although 
accidents sometimes followed too vigorous attempts at version, the dangers of 
version were more easily avoided, and were considerably less, than the dangers of 
breech delivery. 


Dr. W. H. F. Oxley stated that he had been delivering breech cases for 
nearly forty years, and during that time had considered different methods of 
delivery in cases with extended legs. For the last ten years he had been following 
the method which, in his experience, gave the lowest foetal mortality. This was as 
follows: He gave directions to the midwife to call him as soon as the os was fully 
dilated. On arrival, if the case was in a primigravida, or the foetus appeared large 
in a multipara, he gave chloroform and brought down the legs before the breech had 
descended into the vagina. While the hand was in the uterus the arms were felt 
for and were in nearly all cases found to be flexed, although not so fully flexed as in 
complete breech cases. 

The midwife then pushed the child out as far as the arm-pits, the doctor having 
a guiding hand on the trunk, but exercising no pulling. There was seldom trouble 
from extended arms. He always had the forceps ready upon the labour table and 
used them, if the head could not be delivered easily, in preference to strong jaw 
and shoulder traction. 

He had had much trouble with impacted breeches before he adopted this 
treatment as a routine and thought it worth while to bring down some legs 
unnecessarily in order to prevent these dreadful cases. 

During the last ten years he had had 638 breech cases; 312 had no obstetric 
complication and in 190 there were extended legs. The fresh stillbirths and 
neo-natal deaths in the former category were 3°9%, and in the latter 4°7%. 
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Jocelyn Moore: The following is a short report of the results of 
management of breech presentations occurring in primigravide in the wards of the 
Royal Free Hospital during the year 1934. Cases of Cesarean section, placenta 
previa, and multiple pregnancy and prematurity have been excluded. 


Total number of primipare delivered _... ‘ts ve 980 cases 
30 cases presented as a breech. 
Version attempted 36 to 39 weeks a oo oa qm we 
Of these—Flexed breech and footling ... ins ee S ws 
Extended breech ss an 7 


Version successful in all cases flexed breech, but not successful in extended 
breech. 
Version was attempted in 15 cases 
Reasons: (1) Contra- indicated on account of toxe mia—thyro- 
toxicosis (one case). 
(2) Not diagnosed as a breech. 


Episiotomy was gee in . 8 +s aii we ws 
Infants.—Live births .. =F sii see es Ss 
Stillbirths si ede = os 


(a) 1 case tentorial tear. 
(6) 1 case intracranial hemorrhage. 
Neonatal death “os ma 
(a) 1 case intracranial hwmorrhag e. 
(b) 1 case 8 — inanehens (Died third day.) 
(c) 1 case ? cause. Died on second day. Post- 
mortem examination not held. 


Conclusions.—Version should be attempted before the thirty-sixth week in cases 
of extended breech. 

I am grateful to Dame Louise McIlroy, and Professor Amy M. Fleming for 
their permission to make this report. 
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President—Sir LANCELOT BARRINGTON-WARD, K.C.V.O., F.R.C.S. 


[November 22, 1935] 


Congenital Cerebellar Ataxia.—G. H. Nrewwns, M.D. (for Dr. R. S. FREw). 

M. M., male, aged 8 years. Did not sit up until the age of 3 years. Has 
never walked well, falling about a great deal. The condition has at various times 
been diagnosed as chorea, although the movements have been present from an 
early age. 

Past history.—Rammstedt’s operation performed in India for pyloric stenosis at 
the age of 3 weeks. Obstructive symptoms necessitated a second operation three 
months later, and gastro-enterostomy was then performed. 

There are three other children in the family, all normal. There is no con- 
sanguinity between the parents. 

On examination.—Spontaneous athetoid movements of trunk, limbs, and face are 
constantly present. The speech is explosive in type. General muscular hypotonia 

-the left side being more affected ; dysdiadokokinesis, also more marked on left side. 
Ataxia of both arms and legs. Gait ataxic; child falls frequently. Tendon reflexes 
brisk and plantar responses flexor ; abdominal reflexes present. 

The child is emotionally rather facile; mentally he is bright and intelligent. 
There has been little change in the athetoid movements since he has been under 
observation, but the gait has improved. 


Dr. F. PARKES WEBER said that he preferred the term “ congenital-developmental ” 
to ‘‘ congenital ” because diseases belonging to the group, though potentially congenital, often 
did not manifest their presence till years after birth. Not rarely more than one congenital- 
developmental disease were associated in the same patient, and in the present case, besides 
the cerebellar ataxia, there had likewise been infantile pyloric stenosis, which belonged to 
the congenital-developmental group of diseases, as it occasionally affected twin children or 
more than one child of the same parents. 


Actinomycosis of the Lung.—REGINALD WILSON, M.D. (for Dr. DoNALD 
PATERSON). 

D. W., female, aged 8 years, was perfectly well up to May 1935. She then 
became increasingly listless and began to lose appetite and a little weight. During 
the first week of June her mother noticed a small, slightly tender, firm lump 
developing on the right side, a few inches below and lateral to the nipple. There was 
also a short dry cough and finally on June 10, 1935, she was seized by a sharp pain 
on the right side and became somewhat breathless. 

Condition on examination (subsequent to admission to the Westminster 
Hospital).—A pale, ill-looking child ; temperature 103°, pulse 120; respirations 
35. Physical signs of fluid were present in the chest. The swelling over the eighth 
and ninth ribs was 2 in. in diameter; it was firm, not movable, the skin over it was 
not discoloured, and it was slightly tender on firm pressure. A tentative diagnosis 
of empyema necessitans was made; the chest was needled and a clear straw-coloured 
fluid was withdrawn. 

Laboratory findings.—Pleural fluid showed a few cells, chiefly polymorpho- 
nuclears. Bacteriological examination, including guinea-pig inoculation, was negative. 
White blood-cells 20,000; Wassermann reaction, negative; Mantoux test, 1/100 
negative. 
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Radiological examination (Dr. P. Kerley), showed a right pleural effusion with 
appearances suggesting underlying consolidation. Later some new bone formation 
was seen at the lower border of the eighth and ninth ribs, suggesting periosteitis. 

Progress and complications —On July 7, 1935, the mass had developed a soft 
centre and was opened, pus containing the typical so-called “sulphur granules ” 
being evacuated. Smears of these revealed Gram-positive branching mycelia. 

On August 1, 1935, there were symptoms and X-ray evidence of a pericardial 
effusion. Sixty c.c. of a clear straw-coloured fluid were withdrawn from the peri- 
cardium. This proved to be sterile and to contain only a few lymphocytes. The 
effusion subsided and the heart has gradually returned to its normal size although 
there is X-ray evidence of pericardial adhesions. 

Treatment.—lodine has been given by mouth in the form of potassium iodide, 
up to 225 gr.a day. The dose has averaged about 90 gr. per day for the last three 
months. Collosol iodine (0°2%) was given intravenously at frequent intervals 
during August in place of the iodides by mouth. Local X-ray treatment has been 
given six times—135-r units, with 4 mm. aluminium filtration in all. 


Total Pneumonectomy for Bronchiectasis.—R. WALKER, M.S. 

T. L., male, aged 7 years, first admitted to hospital, June 1929, aged 11 months. 
History of cough for three months, and difficulty with breathing for six weeks. 
Bronchitis was diagnosed. The symptoms diminished, but he was readmitted four 
months later with signs of bronchopneumonia in the left lower lobe. He was 
readmitted again, in November 1930, on account of chronic cough, having attended 
the patient department since his previous admission. Reported to have con- 
solidation in left lower lobe; this resolved, but he was readmitted, for a fourth 
time, four months later on account of persistence of cough. He again had 
consolidation at the base of the lung, but no fever. 

December 1930: Both antra, which contained muco-pus, were washed out; 
January 1931, tonsils and adenoids removed. 

February 1935: Again readmitted, having had measles three weeks previously, 
followed by pain in the left chest, and cough. From 1 to 4 oz. of offensive sputum 
were being coughed up daily, clubbing of fingers was present, and dullness and 
impaired air entry over whole of left chest was noted. 

25.2.35 : Left chest aspirated and 5 c.c. of purulent fluid withdrawn ; this, on 
culture, yielded pneumococci. X-ray examination : Left chest completely opaque; 
poor movements. Right lung clear. Heart displaced a little to the left. 
Exacerbations of fever, lasting a few days every few weeks. 

18.4.35 : Readmitted with severe pain in left chest. Physical signs on left 
side unchanged. Some rales over right lower lobe. Temperature 103°, pulse 150; 
respirations 56. Left chest aspirated and a small amount of pus withdrawn. 

10.5.385 : Right upper molar extracted on account of alveolar abscess. The 
child continued to have exacerbations of fever, during which he was very ill indeed. 
In the afebrile intervals, his condition was fairly good. 

23.5.35 : Lipiodol injection showed bronchiectatic cavities in the left upper and 
lower lobes. Weight remained stationary (39 to 41 lb.). Postural drainage yielded 
no improvement. Attempts at artificial pneumothorax were unsuccessful. 

3.9.35: Left total pneumonectomy. Anesthetic: Closed nitrous-oxide and 
oxygen without intubation (Dr. J. H. Richmond). Long intercostal incision in 
sixth space. The lung was completely adherent, but the adhesions were separated 
without difficulty except at apex and base, where they were divided by diathermy. 
The hilum was secured by a tourniquet, and the pedicle sutured with mattress- 
sutures and covered with pleura as far as possible. Intercostal drainage was 
provided in the ninth space with a self-retaining catheter and a water seal, and the 
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intercostal incision was closed except for a small subcutaneous drain. Pulse-rate 
was 140 at the end of the operation and did not rise above this. 

7.9.35: The intercostal drain accidentally came out. 8.9.35: A little pus 
discharged from the intercostal incision. The right border of cardiac dullness now 
4 in. inside left nipple line. 13.9.35: Patient coughed up 4 oz. thick ropy pus. 
10.10.35: Discharged from hospital. 

Present condition.—The wound is completely healed, there is no cough or sputum, 
and the child can run about without trouble. He is gaining weight. There has 
been some falling-in of the ribs on the left side, but there is no scoliosis. The 
mediastinum has moved well over to the left, and there is no evidence of fiuid in 
the left pleural cavity. 


Late Rickets.—J. W. Maycock, M.B., B.Ch. (for Dr. DoNALD PATERSON). 

W. W., male, aged 10 years, an only child. Mother has “neuritis,” father is 
healthy. 

Never breast-fed. He was brought up by a foster-mother till four years old, and 
then lived with an aunt, who noticed that he could not walk properly, and seemed 
flabby. She gave him Scott's Emulsion, and he grew rapidly, but still walked badly. 

At the age of 5 the school-doctor diagnosed rickets and he went to St. Vincent’s 
Orthopedic Hospital, where he was treated with irradiated ergosterol intermittently 











Right wrist, showing typical active rickets. 


for four years. There was, however, no real improvement in walking. Admitted to 
the Hospital for Sick Children, Great Ormond Street, 26.10.35. 

Condition on admission.—Height 46°5 in.; weight 47 lb. (normal 66). Teeth, 
eight in each jaw. Left tonsil slightly enlarged. Glands of neck enlarged. 
Antero-posterior diameter of chest increased. Slight beading of ribs. Slight degree 
of kyphosis. 

Lungs and heart: Nothing abnormal noted. Blood-pressure 106/70. Abdomen 
rather prominent; liver and spleen not palpable. Central nervous system normal. 
Epiphyses at wrists, ankles, and knees enlarged. No curvature of limbs. 
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Urine normal; blood-urea 24 mgm.%. Urea clearance test normal. Blood- 
calcium 9-7 mgm., phosphorus 1:94 mgm. Plasma phosphatase 61 units. 
Wassermann reaction negative. 

Skiagrams of bones show old-standing rickets, and right coxa vara Pyelography 
(after uroselectan injection) normal. 

Fat in dried faces: Split fat 4-9%; unsplit fat 4°-9% ; total fat 9°8%. Of the 
fecal fat, 50% is split, 50% is unsplit. 

Blood-count : R.B.C. 4,400,000; Hb. 75% ; C.I. 0°8; platelets, 308,000; W.B.C. 
6,000 ; polymorphs 44% ; lymphos. 50% ; monos. 6%. 


Rickets with Unusually Low Blood Calcium.—S. T. Fauua, M.B. (for 
Dr. ALAN MONCRIEFF). 

R. B., female, aged 19 months, the third child of a healthy family. Birth- 
weight 7 lb. Bottle-fed on cow’s milk and barley-water, and in addition had one 
dram of cod-liver oil once a day from birth, and adequate fruit juice. 

Was well till she had bronchitis when 11 months of age, but after this she was 
irritable and started to go off her feet; mild rickets was noticed at 12 months. She 
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Showing intense decalcification and Right humerus and forearm bones, showing 
rachitic changes. fracture and decalcification. 


could stand well at 9 months, but at 17 months could hardly sit up alone. She 
lost weight. One week before admission to hospital had a generalized convulsion. 
Admitted to hospital August 9, 1935. 

Condition on admission.—Bronzed appearance of skin. General atonia (will 
scratch occiput with her toes). Frontal bossing ; fontanelle admits three fingers ; 
five teeth present ; marked rickety rosary and enlarged epiphyses at wrist. When 
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the child cries laryngismus stridulus is present. Eyelids flicker when an attempt 
is made to elicit Chvostek s sign. Systolic blood-pressure 70. 
Other findings :- 


10,8.35 26.8.85 3.9.35 16.9.35 19,10,35)3 
Blood serum calcium (mgm. per 100 c.c.) ... sai 4-3 3-5 4-1 5-2 5-9 
Inorganic blood phosphorus (mgm. Pe r100c.c.)_ ... 3-2 3-2 — 8-5 8-1 
Plasma phosphatase (units - -» 93-6 52-5 — 69-7 75-9 


Urine, 18.8.35: Slight trace of Seite otherwise normal; 8.10.35: Acid—no 
albumin—slight trace of sugar; 9.11.35: Specific gravity 1020—alkaline—faint 
trace albumin. 

Blood-urea 24 mgm. per 100 c.c. on two occasions ; urea clearance 235% of 
normal. Stools, 16.9.35: Split fat 12-8 (80%), unsplit fat 3-5 (20%) of dried feces. 

Blood protein and cholesterol normal. Wassermann reaction negative. 

Radiological findings.-Marked bony atrophy and rachitic changes. Serial 
skiagrams show very little change in bones. Fracture of right humerus noted 
21.10.35. No evidence of a healing process 11.11.35. 

Progress and treatment.—Three weeks after admission she appeared to be very ill; 
was pale and sweating. At this time the blood calcium had fallen to 3-5 mgm. in spite 
of treatment with radiostoleum, minims 5 t.d.s., and calcium gluconate, gr. 10 t.d.s. 
Intravenous injection of 2 c.c. of 10% calcium gluconate on two occasions raised 
the blood serum calcium to 5°% mgm. and it was at this stage that the child 
became well ugain and the signs of tetany became less marked. She is now having 
radiostoleum, minims 10 t.d.s., and calcium gluconate, gr. 30 t.d.s. 

Dr. G. H. NEWNS said that in the most severe case of tetany that he had seen, severe 
tetanic spasms had followed thyroidectomy for Graves’ disease. In this case the blood 
calcium was just below 5 mgm. per cent., whereas in the case shown to-day in which tetany 
was slight, the blood-calcium was as low as 3 mgm. per cent. The ionized blood-calcium 
was not reduced relatively as much as the total calcium; this might account for the slight 
degree of tetany. 

The two cases of rickets shown this evening, both resistant to vitamin D, and one coming 
on in spite of administration of cod-liver oil, foreed one to the conclusion that there were 
still some unknown factors in the pathogenesis of the rachitic state. 


Postscript.—The child remained well, though running a slight evening tempera- 
ture until December 1, when she suddenly died without apparent cause. 

Post-mortem findings.—No obstruction in air passages. No gross lung changes, 
but pieces of lung taken from extreme bases did not float in water. There were 
large clusters of mesenteric glands with a normal cut surface. There was a small 
ulcer 2 millimetres in diameter just distal to the pyloric sphincter. Peyer's patches 
and the solitary lymph nodes were enlarged. There was a Meckel’s diverticulum. 
The thymus appeared normal. The lower ends of the radius and ulna showed 
typical rachitic changes. 

Histological appearances.—The parathyroids showed considerable congestion and 
there was very little colloid to be seen. Glands from the mesentery congested ; 
no excess of lymphoid tissue. Lungs congested; no definite consolidation. There 
was an adenoma beneath the mucous membrane of the stomach, consisting of acini 
and closely resembling pancreatic tissue. 


Intramedullary Abscess causing Spinal Compression and Meningitis. 
T. STANLEY RopaeErs, M.D. (for Dr. A. G. MAITLAND-JONES). 

S. W., female, aged 24 years, admitted to the London Hospital, 30.7.35, with a 
history of having been well till four days previously, since when she had lost the use 
of her legs and had been fretful. 

Condition on examination.—A feverish and irritable child. Rigidity of neck and 
back. Complete flaccid palsy of both lower limbs, with sensory loss to the level of 
thoracic VIII. Knee, ankle, and abdominal reflexes absent. Plantar responses 
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extensor. Incontinence of urine and feces. Cerebrospinal fluid, obtained by lumbar 
puncture, showed Froin’s syndrome: 580 cells (90% finely granular oxyphils). Protein 
4°8% ; culture sterile; chlorides 0°65 mgm. %. There was no increase in flow on 
compression of the jugular veins. 

A few days after admission the deep reflexes in the lower limbs and the abdominal 
reflexes in the upper part of the epigastrium returned. The plantar responses 
remained extensor, and there was no return of voluntary movement or change in the 
extent of answsthesia. The fever and meningeal signs lasted for ten days and the 
stiffness of the back continued for about four weeks. No evidence of vertebral 
disease was found at any time, and a skiagram of the spine showed no abnormality. 
Mantoux test (1/1,000) negative. 

Lipiodol (1 c.c.) introduced into the lumbar theca was found on X-ray examination 
to be arrested at the lower border of the ninth thoracic vertebra when the patient 
was inverted. 

On 12.9.35, using gas-and-oxygen anesthesia, Mr. D. Northfield exposed the cord 
by removing the eighth, ninth, and tenth thoracic laminz. Over the region covered 
by the ninth thoracic lamina the dura was found to be thickened and adherent to 
the cord. There was no pulsation at and below this part. The cord was enlarged, 
and with a needle and syringe 4 c.c. of yellow fluid was removed, leaving a cavity 
about a centimetre in length and in depth. This fluid was sterile on culture, 
and contained large cells resembling epithelial cells. The nuclei of many were 
degenerate and the cytoplasm of most contained droplets staining red with Scharlach 
red. 

The child developed pneumonia after the operation, but recovered in a few days. 

The only changes in the nervous signs since the operation have been a slight 
increase in the tone of the lower limbs, occasional flexor spasms, and reflex emptying 
of the bladder and rectum. Since the child’s discharge from hospital a month ago 
bed-sores developed over the sacrum, but these are now healing. 

Mr. H. J. SEDDON : It is difficult to quarrel with the diagnosis in this case. A tumour 
is clearly out of the question, and a tuberculous intramedullary abscess is most unlikely. 
Setting aside the negative Mantoux test, the fact that this child recovered from a meningeal 
infection (clinical signs, high cell-count in the cerebrospinal fluid) means that the infecting 
organism must have been something far less malignant than the tubercle bacillus. A 
pyogenic coccus might easily have died out in the intramedullary abscess during the six 
weeks that intervened between the onset and the operation. In subacute osteomyelitis the 
pus is often sterile by the time operation is undertaken—as was the case here. 

As Dr. Rodgers has said, it is a pity that operation was not performed immediately. 
Everything pointed to a well-localized compression of the cord of very great severity. In 
paraplegia complicating spinal caries a bad prognosis must always be given whenever the 
onset is acute and the degree of involvement of the cord profound; the same is probably 
true in compression due to an intramedullary abscess. Early operative intervention might 
have led to generalized meningitis, but considering the child's miserable condition now the 
risk would have been worth while. In a case of tuberculous intramedullary abscess 
(unpublished) under the care of a colleague of mine there was complete recovery after 
laminectomy and evacuation of the abscess. 


Blood-films from Case of Congenital Lues with Leuco-erythroblastic 
Blood Response.—Davip HALErR, M.B. (for Dr. Eric PRITCHARD). 

P. D., female, aged 15 weeks, admitted to hospital 29.10.35. Had been losing 
weight for three weeks, following a rash which developed at the age of eleven weeks. 
Cough developed one week subsequent to this. 

First child. Father aged 31; mother aged 24, no previous pregnancies. Both 
parents deny venereal disease. Infant is breast-fed. 

On examination.—Pale child, with some respiratory distress ; coarse rales over 
both apices. Distended abdomen and very large liver and spleen. 
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Treatment (starting four days after admission).—Mercury ointment inunctions 
10 gr. each for four days; potassium iodide gr. ii t.d.s.. Hydrarg. cum creta gr. } 
t.d.s.; sulphostab 0-6 grm. per week (3 injections given). 

Breast-milk as much as child would take, averaging 3 ii per feed (expressed). 
One transfusion 60 c.c. was given. 

Pathological findings, 31.10.35.—Sputum (obtained on, spatula and swab) : 
Pus + + +. NoT.B. found. Gastric residue (morning specimen) Pus + + +. 
No T.B. found. 

Urine analysis: Chloride content reduced. Some reduction of Benedict's 
solution. Centrifuged deposit shows 10 to 20 leucocytes. Epithelial cells +. 
Bacteria and urates + + per standard field of 4 objective. Wassermann reactions 
of mother and child (2.11.35) + +. 

Blood grouping: Patient belongs to Group II Moss; 8.11.35, agglutinated 
against father’s erythrocytes but not against Group II (Red Cross donor). 


BLOOD-COUNTS. 


30.10.85 8.11.85 11.11.35 11.11.35 
Intra vitam 


Erythrocytes (in millions) e i 2-26 2-57" 1-7 — 
Hemoglobin (Haldane) se = 46 56 48 — 
Colour-index ee an oe 1-04 1-01 1-20 _ 
Leucocytes = ite ap 10,400 15,725 18,976 
Anisocytosis on wh ++ + de ++ 
Poikilocytosis ees one ++ + + + + - 
Polychromasia _ ies sii ++ ++ + + 
Punctate basophilia ++ + -} + + _— 
Normoblasts per c.mm. “ae as 810 680 | 1.074 1-Oper 100 cells 
Megaloblasts perc.mm. ... wig sat 600 595 fj , 0-5 ,, ’ 
Reticulocytes oe ae aa ale — 10,C00(0-4%) — _— 
Mean erythrocyte diameters (Eve’s method) 7-704 8-13 — _ 
Differential leucocyte counts. 
Supravitam 

Premyelocytes ie pas ae -— 8-0 6-0 1-5 metamyelo- 
Myelocytes : ey ios 4-0 13-0 7-0 8-5 cytes 
Stab forms ¥ mee nhs 9-0 3-0 _ 
Polymorphs ; _ ‘ai 48-0 39-0 46-0 68-5 
Eosinophils 10-0 1-0 2:0 2-0 
Hyalines 7-0 6-0 7-0 3-5 
Undifferentiated cells 7-0 0-5 0-5 _ 
Tiirck cells : . aa — ~ 0-5 2-0 - 
Lymphocytes ie se bs 24-0 23-0 26-0 20- 
Basket cells i ms ies t+ ih + on 

LM M L 
Lymphoblasts and myeloblasts _... a — - 1 1 O 0-5 


* After transfusion 60 c.c. 
+ After 2 doses of sulphostab. 


Supravitam stain (Miss Ursula Bailey): “There is no diagnostic aid to 
be derived from supravitam staining in this condition, unless perhaps that the 
leucocytes appear in this case to be unduly degenerate and to lose their motility in 
much shorter time than normal.” 

Comment.—Blood-films only are shown, as the child is going downhill rapidly. 
The case appears to be of interest in that this type of blood response is rather 
unusual in congenital syphilis. The late incidence of the stigmata of congenital 
lues in this firstborn child of young parents appears to be associated with striking 
blood changes of a leuco-erythroblastic type. The blood shows numerous large 
megoblastic red cells of the type referred to as hemocytoblasts. 

Postscript, 30.12.35.—Child died 18.11.35. Treponema pallidum demonstrated 
in stained sections of liver. Typical findings of congenital lues in bones etc. 


Dr. PARKES WEBER said that the presence of nucleated red cells was recognized as an 
occasional characteristic feature of the biood-count in infants with inherited syphilis. 
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Severe Jaundice with Hepato-splenomegaly in a Child aged 7 days.— 
DAVID HALER, M.B. (for Dr. ERIC PRITCHARD). 

G. C. was admitted to hospital 13.9.35 on account of jaundice, noticed eight 
hours after birth. Breast-fed. Mother’s sixth pregnancy. Four other children 
alive and well. Fifth child died from ? birth injury, aged 13 days. 

Condition on examination.—Olive-green in colour; rather drowsy. Liver and 
spleen enlarged and hard. Stools yellow. Urine deeply bile-stained. Weight 
6 lb. 14 oz. Temperature 103°. 

Treatment.—-12.9.35 : Blood transfusion 80 c.c. 

13.9.25: Ung. hydrarg. gr. x (started) and then given daily for 6 days. 

15.9.35: Blood transfusion 100 ¢.c.; Calcium lactate gr. v t.d.s. (given up to 
discharge). 

30.9.35: Ferri et ammon. cit., gr. v. t.d.s.; pulv. crete prep. gr. xx t.d.s. 

Feeding.—Breast-milk 3 i-ii 3-hourly, supplemented with an ideal milk mixture 
5 ii, slowly increasing to 5 iv. Breast-fed entirely when discharged. 

Progress: Liver and spleen slowly diminished in size. Weight slowly rose to 
7 lb. 3.0z. Temperature normal after third day in hospital. Jaundice slowly 
faded. 

7.11.35: Discharged; well and gaining weight. 

Pathological findings.—Wassermann reaction (14.9.35) of child and both parents 
negative, 

Urine analysis (14.7.35): Acid urine, deeply bile-stained; trace of acetone. 
Chloride content very low. 

Bile pigments ++. No bile salts. 

Van den Bergh reaction (15.9.35), direct, 30 units; indirect, very high—too high 
for accurate estimation. (? effect of “ foetal ’’ hemoglobin.) 

Urine analysis (21.9.35): Chlorides still very low. No bile pigments or salts. 

1.10.35: Urine normal. 

L.LOOD-COUNTS 


14,9.35 1.10.35 29.10.35 
Red blood cells (in millions)... 0-99 3-56 4-3 
Hemoglobin (Haldane) sia Too low to estimate 74% 72%, 

(? foetal type) 
Lencocytes... ies es 55,000 9,500 4,800 
Colour index ... ES is ? 1-05 0-83 
Polychromasia = ‘ ++4 ++ + 
Poikilocytosis Be A ++ } + 
Anisocytosis ... ae is t+ t $-+ + 
Punctate basophilia ... is + + +44 
Normoblasts per c.mm. aes 55,000 170 24 
Megaloblasts per c.mm. ve 19,800 — 24 
Mean erythrocyte diameters... 8-5 pw (Eve) 8-Op 7-50 
Differential count 

Myelocytes... int vas 6-0 0-4 1-0 
Polymorphs ... roe ei . 36-0 32-8 37-4 
Eosinophils... ves + 5-2 4-0 3-0 
Hyalines a + - 5-6 9-6 8-0 
Lymphocytes ia - 38-6 50-0 50-5 
Undifferentiated cells an 8-4 0-& —_ 
Myeloblasts ... ae SS - — — 


Comment.—This appears to be a case of an icterus-gravis-like nature, with an 
erythroclastic—and then an erythroblastic—blood response. There is, however, no 
family history of icterus gravis. 
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President—E. G. SLESINGER, O.B.E., M.S. 


November 8, 1935] 


Pericardiectomy in a Case of Pick’s Disease.—J. E.. H. Roperts, F.R.C.S., 
and A. J. WILSON, M.D. 


William J., aged 13 years 10 months. 

At about the age of 10 years the patient began to notice an enlargement of 
the abdomen. Previously he had been a perfectly healthy and apparently normal 
child. The swelling during the next two years became more marked and increasing 
shortness of breath occurred. He has had no cough or sputum ; no rheumatic fever 
or scarlet fever. The abdomen has been tapped about eight times at shortening 
intervals. On the last paracentesis before the operation he was found to have 
collected 144 pints of fluid in three weeks. 

Condition on examination.—Complexion slightly cyanosed; dilated veins over 
arms, neck and head; definite clubbing of fingers. 

Chest: Wide costal arch, owing to the abdominal distension. Heart: Impulse 
not visible; palpable with difficulty. Area of cardiac dullness to second rib, one 
inch to right of sternum; apex-beat just inside the nipple line. Blood-pressure : 
95/70. Abdomen: After paracentesis liver felt four fingerbreadths below costal 
margin. Fingerlike projection of an umbilical hernia. No swelling of feet or 
ankles. Urine normal. Wassermann reaction negative. 

X-rays showed enlargement of both auricles with dense calcification extending 
from halfway up the left border of the heart round the left side and most dense over 
the diaphragmatic surface. Lung fields normal. 

21.3.35: Operation (Pericardiectomy).—Anesthetics: Endotracheal oxygen gas 
and ether. The sternum was split in the midline, from the level of the second costal 
cartilage downwards, and the two portions were forcibly separated for a distance of 
about four inches with rib spreaders. The pleura was then separated from the peri- 
cardium on each side with the fingers and snips of the scissors. A large hole was 
made in the right pleura, and no attempt was made to repair it. On the left side a 
minute hole was made, which was effectively sutured. There was now an excellent 
exposure of the whole of the front and sides of the pericardium. No extra 
pericardial adhesions were present. The pericardium was then lifted up between 
forceps and incised ; it tended to split into two layers leaving a calcified surface on 
both sides. On incising the second layer another plane of cleavage was found in 
which a finger could work freely and separate it from the heart over the whole of 
the left ventricle. A minute incision was made into some of the outer muscular 
fibres of the left ventricle, which bled slightly, and was closed by a few catgut 
sutures. In stripping over the right ventricle the deeper layer of the pericardium was 
found to be more adherent, and consequently some of the calcified material was left 
on the surface here. An excellent stripping of both layers was obtained over the 
right auricle, and the entrance of the superior and inferior vena cava was freed. A 
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sharp-pointed piece of calcareous material punctured the junction of the inferior 
vena cava and right auricle: no attempt was made to suture this. The pericardium 
which had been stripped free was now cut away with scissors. The left phrenic 
nerve was adherent to the pericardium, and was slightly pinched with dissecting 
forceps. At this moment the heart stopped but resumed its normal contractions in 
less than a minute. The wound was now closed by putting three catgut sutures 
round the two halves of the sternum and bringing them together; it was then 
made airtight by suturing the muscles and fascia across in front of the sternum. 
Before finally closing the lower end of the wound the intrapulmonary pressure 
was increased in order to expand the right lung. Time of operation: seventy 
ininutes. 

When the last stitch had been inserted the mask was removed, and in half a 
minute the patient was talking and asking for a drink of water. He remained 
somewhat cyanosed, and continuous oxygen was given intranasally for thirty-six 
hours. 

Three days after operation 16 oz. of blood-stained serum was aspirated from the 
right chest, and did not re-collect. Fifteen days after operation the patient began to 
get out of bed. Fourteen days after operation three pints were obtained from the 
abdomen by paracentesis, and after another interval of twenty-two days, four pints 
three ounces. Since then no further paracentesis has been carried out. 

Present condition.--No fluid can be demonstrated in the peritoneal cavity; the 
enlargement of the abdomen has completely disappeared and the liver is definitely 
much less. The obstruction to the inferior vena cava has thus been apparently 
completely cured. The veins of the neck and upper extremities are now normal. 
The clubbing of the fingers and the general duskiness of the face have disappeared. 
The boy is growing, can run about, and has played mild football. 


Lobectomy for Bronchiectasis.—J. E. H. Roperts, F.R.C.S. 

June W., aged 6. December, 1931: Aspirated a blunt-headed tack into the right 
lower lobe. No symptoms until October 1932, when she had an attack of bronchitis 
which did not clear up. A skiagram disclosed a foreign body. 

2.2.33: The foreign body was removed by Mr. F. C. Ormerod by means of a 
bronchoscope. From 1 to 2 oz. of offensive sputum a day was produced. Slight 
clubbing of the fingers. 

A lipiodol X-ray examination showed definite dilatation of the bronchi of the right 
lower lobe. 

8.6.34: Right lower lobe removed in a one-stage operation. The sinus was 
completely healed on July 20.7.34. 

Subsequent history.—The child has remained entirely free from sputum, and is in 
robust health. 


Total Pneumonectomy for Bronchiectasis.—J. E. H. Ropers, F.R.C.S. 


John L., aged 5. History of cough and offensive sputum since “croup” at the 
age of 18 months. For the last two or three years had been coughing up large 
quantities of yellow sputum, which had latterly amounted to 10 oz. a day. 

Condition on admission to Brompton Hospital (9.1.35): Signs of bronchiectasis 
of whole of left lung; right lung appeared to be healthy. Spleen and liver 
slightly enlarged. Extreme clubbing of fingers and toes; tip of nose blue and 
enlarged. Except for slight thickening of left ulna at wrist there was no evidence of 
arthropathy. Ten ounces of offensive sputum was measured. 

Lipiodol skiagrams showed saccular cavities in the whole of the left lung, and 
in the right lung slight dilatation in some of the basal bronchi. 
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Three weeks’ continuous postural drainage was carried out, and a left artificial 
pneumothorax was induced five days before operation. 

Operation.—8.2.35 : Left total pneumonectomy by a long intercostal incision. 
The operation was performed in one stage by means of a tourniquet round the hilum 
and suture of the pedicle with continuous catgut in two layers. One and a half 
inches of the left phrenic nerve was removed above the diaphragm; intercostal 
drainage in the eighth space with a self-retaining catheter, and a water seal was 
instituted. 200 ¢.c. of blood transfused four hours later. 

14.2.35: Bronchial fistula opened. The intercostal drain had become kinked, 
and a large collection of sterile fluid was found in the chest, presumably separated 
by a sheet of fibrin from the track in which the drainage tube was lying, as pus was 
coming out of the tube. The sterile fluid was aspirated, and the drainage of the 
tube was improved by a small rib resection. On 26.3.35 the bronchial fistula was 
painted with 30% silver nitrate by means of a bronchoscope passed through 
the sinus. 

9.4.35: Fistula closed. 27.6.35: Tonsils and adenoids removed under general 
anesthesia. 16.9.35: Sinus healed. Kreathing exercises were instituted early in 
the case. 

Present condition—The wound is completely healed. The child is not 
dyspneic; he produces about a drachm of inoffensive sputum daily, but 
occasionally as much as half an ounce; this presumably originates in the dilated 
bronchi of the right lower lobe. There is no scoliosis, and the chest appears 
symmetrical. Absence of the lung has been compensated by the rise of the 
diaphragm, the moving over of the mediastinum, and probably, in the upper part, by 
fibrin resulting from the sterile fluid. Clubbing of fingers and toes is still present, 
though much less. 


Two Cases of Total Pneumonectomy for Bronchiectasis.—F. J. SAMBROOK 
GOWAR, F.R.C.S. (for Mr. A. TUpoR EDWARDS). 


I.—Leslie S., aged 7 years. 

History.—Admitted to Tite Street Hospital in September 1933, with a history of 
“bronchitis ’’ of seven weeks’ duration. He appeared to be ill, with fever, severe 
cough, and signs suggestive of a left pleural effusion. An attempt at aspiration was 
unsuccessful. Bronchoscopy showed a little glairy exudate in the left lower lobe 
bronchus, but no foreign body. After running a high temperature for one month, 
the boy began to cough up foul sputum, and the temperature fell to normal, with 
signs of clearing in the lung. The improvement was short-lived, for the temperature 
rose again, and signs of cavitation appeared in the left lower lobe. Sputum increased 
to 3 to 4 oz. and was very foul. 

20.12.33: Admitted to Brompton Hospital. Very ill; coughing up copious foul 
sputum. Signs suggestive of consolidation in the left upper zone, and a basal 
effusion. A skiagram showed diffuse opacity of the whole of the left chest, with 
mediastinal displacement to the affected side. 

3.1.34: Chest explored, and pus found in seventh space in scapular line. A 
portion of the eighth rib was resected ; the underlying lung was found to be adherent 
to the parietal pleura, and an abscess cavity in the lung was opened by diathermy, and 
was drained. After a somewhat stormy convalescence the boy was sent to Carshalton 
in May 1934. 

7.1.35: Returned to Brompton Hospital with signs of cavitation in the left lower 
zone, and a persistent bronchial fistula. There was slight fever, and a little purulent 
sputum. A skiagram showed generalized bronchiectasis of the left lung, with a 
large cavity in the lower zone. 
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6.2.35: Left pneumonectomy (Mr. Tudor Edwards). Anesthetic (Mr. I. W. 
Magill): Avertin; nitrous-oxide and oxygen. (Intubation with intermittent aspiration 
during operaticn.) The chest was opened in the fifth space. The lung was found to 
be adherent to the parietal pleura except in a small area anteriorly. The lung was 
freed and removed after a tourniquet had been applied to the hilum. A drain was 
inserted in the site of the old sinus, and phrenic avulsion was performed at the end 
of the operation. A post-operative blood transfusion of 250 c.c. was given. The 
boy made a good recovery from the operation. A bronchial fistula developed on 
the twelfth day, but the cavity in the chest gradually became obliterated and when 
the patient was discharged on 25.6.35 the wound was soundly healed. 

Present condition.—Gaining weight. Nosymptoms. Able to run about without 
dyspneea. Is very anxious to play football at school. 

Specimen shows left lung extensively affected by bronchiectasis, with several 
cavities in the lower lobe. 


Il.—Robert R., aged 10. 

History.—Admitted to York County Hospital in September 1929, with a six 
weeks’ history of “ bronchitis” previously. He was very ill on admission, and pus 
was found in the right pleural cavity. Drainage was established by resecting a 
portion of the sixth rib posteriorly. (The pus grew Staphylococcus aureus and albus 
on culture). Two redrainage operations were carried out subsequently, and after a 
protracted convalescence the boy was discharged in September 1930. Since this 
time he had been kept under observation at York. The drainage wound healed, but 
a chronic cough persisted with a little foul sputum and frequent febrile attacks. 

Condition on ‘admission to Brompton Hospital, 11.6.35: A thin boy with a 
troublesome cough and about half an ounce of foul sputum daily. Chest: Signs of 
cavitation in the middle and lower zones of the right lung. A lipiodol skiagram 
showed saccular dilatation of the whole of the right bronchial tree. The patient was 
treated by postural drainage preparatory to operation. Artificial pneumothorax was 
impossible. 

4.7.35: Tonsillectomy (under evipan). 

22.7.35: Right pneumonectomy (Mr. Tudor Edwards). Anzsthetic (Mr. Magill): 
Omnopon scopolamine, nitrous-oxide and oxygen (intubation). The chest was opened 
through the fifth intercostal space, access being facilitated by resection of the sixth 
rib. The lung was densely adherent to the chest-wall and was separated with 
difficulty, especially on the mediastinal aspect. Finally the lung was removed after 
application of a tourniquet to the hilum. The diaphragm was paralysed by excising 
a portion of the phrenic nerve where it lay on the pericardium. The chest was 
drained by an intercostal tube in the ninth space. The bronchi contained much 
pus and frequent aspiration was necessary to maintain a free airway. Shock was 
considerable and an intravenous saline infusion was given at the end of the operation. 
Blood transfusion, 300 c.c. on the following day. A bronchial fistula developed on 
the sixteenth day. 

Subsequent progress has been good. The patient is still in hospital with a 
residual cavity in the chest, into which open the two divisions of the right main 
bronchus. He is gaining weight slowly and is well except for a slight cough 
which, it is expected, will disappear as the cavity closes. 

The specimen [exhibited] shows marked bronchiectasis affecting the whole of the 
right lung, with several large cavities in the lower lobe. 


COMMENTARY. 


The present series of cases from the Brompton Hospital is the first to be reported in 
which a one-stage pneumonectomy with closure of the chest has been performed for 
bronchiectasis. Previous cases of pneumonectomy have been described, but the operative 
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techniques have been different and varied. In Nissen’s case the lung was freed and a 
ligature tied round the hilum; the entire lung sloughed away fourteen days later. In 
Haight’s case the lobes were ligated separately and allowed to slough off. In both cases 
open packing of the chest was employed. In Haight’s case a thoracoplasty had been 
performed previously, but both healed completely without further collapse therapy. Graham, 
Mason and others have practised a cautery-pneumonectomy, followed by packing of the chest. 

Technique.—Preoperative postural drainage was employed for three or four weeks. Three 
injections of an autogenous streptococcal vaccine were given at four-day intervals. The nose 
and throat were examined for septic foci, and in one case the tonsils and adenoids were 
found to be large and infected and were therefore removed prior to the pneumonectomy. The 
attempt to induce artificial pneumothorax failed in each case. 

Anesthetic.—Endotracheal nitrous oxide and oxygen were used, with basal narcosis by 
means of avertin in the first case, and omnopon and scopolamine in the second. Aspiration 
was employed intermittently during the operation by means of a second intratracheal tube, 
in order to keep the airway free from pus. 

Operation.—After separating the lung from the chest wall a tourniquet was applied to 
the hilum, and the lung was removed. In the left pneumonectomy, the line of section was 
through the main bronchus; and in the right pneumonectomy, through the main bronchus 
and its’ eparterial branch. The cut bronchi were treated with 15% silver nitrate, and 
hemostasis was secured by means of a series of mattress sutures of catgut. In neither case 
was it feasible to cover the stump by suture. In each case phrenicectomy was performed. 
In the first case the nerve was exposed in the neck and avulsed at the end of the operation ; 
in the second, a length of the nerve was excised as it lay on the pericardium. The chest was 
closed in the same manner as after a lobectomy, and the pleura drained by means of an 
intercostal tube. 

Post-operative course.—Shock was considerable but responded well to the usual methods 
of treatment. A bronchial fistula developed in each case, and the pleural cavity became 
mildly infected. Its obliteration, however, has been accomplished with remarkable rapidity 
(presumably through the deposition and organization of fibrin) and apart from the phren- 
icectomy performed at the time of the pneumonectomy, operative measures to close the 
cavity have been unnecessary. It is only nine months since the first case was operated on, 
and so far there is remarkably little deformity of the chest. It would, however, appear 
inevitable that further contraction of scar-tissue should occur, and it will be interesting to 
observe the effect of growth on the conformation of the chest. 

The results so far have been most encouraging, for no fatalities have occurred in the 
present series, and the children have been converted from a state of chronic invalidism to a 
state approximating to normal health. The operation appears to be indicated in certain 
cases of extensive unilateral bronchiectasis, in which no other method of treatment is likely 
to effect a cure, although relief of symptoms may be obtained in a relatively small proportion 
of cases by means of thoracoplasty. 


“Acute” Carcinoma of Breast, “Peau d’Orange” Type. — 
F. HERNAMAN-JOHNSON, M.D., D.M.R.E. 


This case was previously shown in February 1935 (Proceedings, 28, 758, Clin. 
Sect., 32), after the condition had quieted down subsequent to a course of sulphur- 
selenium (Todd) combined with very small doses of X-rays of medium wave-length. 
(From the Croydon General Hospital Clinic for the After-care of Breast Cases.) 

Improvement continued, and on March 14, 1935, Mr. E. M. Cowell, senior 
surgeon to the hospital, removed the breast and partially cleared the axilla. No 
attempt was made to deal with cervical glands. The patient collapsed at a 
critical point,in the operation, which had to be interrupted for some time while 
artificial respiration was performed. Probably as a result of this, the wound began 
to break down about the eighth day, and eventual healing was by granulation. 
The patient was for a time very ill, with high temperature. At the end of six 
weeks she appeared to be out of danger, and healing is now practically complete. 

From November 22, 1934, to March 6, 1935, this patient had fifteen injections 
of sulphur-selenium colloid, and had a total of 1,500 r, i.e 100 r per week. 
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This case is shown again in order to demonstrate: (1) The effects of selenium 
plus X-rays; or, alternatively, of very small doses of X-rays upon.a rapidly 
advancing carcinoma of the breast, (2) that surgical interference on a large scale 
is not necessarily, after such a course, followed by cancerous invasion of the wound 
even in very unfavourable circumstances and, (3) that it is worth while to try to do 
something even in apparently desperate cases. This patient has, at least, been 
saved from a huge fungating breast, and is now in no greater danger than is present 
in any other case with invasion of cervical glands. 


Spondylose Rhizomélique.—ALEC WINGFIELD, M.D. 


G. C., aged 55, labourer, has had pain in the neck and shoulder for fourteen 
months. Treated with analgesics, &c., without improvement. 

Some months ago had electrical treatment following which vague abdominal 
pain developed, while the condition of the neck and shoulder remained unimproved. 
Has lost a little weight. 

Condition on examination.—Definite limitation of movements of neck, but 
remainder of spine movements are fairly full and patient is able to touch his toes. 
Wasting of the supraspinati and deltoid muscles. Grip weak. No central nervous 
system involvement. 

X-ray report (11.10.35).—Advanced osteo-arthritis of dorsal and cervical spine. 
An ossifying spondylitis is affecting several of the dorsal vertebre. Congenital 
partial fusion of sixth and seventh cervical vertebre in vicinity of which the 
arthritic changes are most marked. 

X-ray report (25.10.35).—Selerosis around the right lumbo-sacral articulation. 
Marked osteo-arthritis of both shoulders and of the hip-joints. 

Wassermann reaction negative. 


Five Cases illustrating Chrysotherapy.— GERALD Sot, M.D. 


I.—Mr. M. W., aged 78. This patient had sciatica twenty-five years ago. The 
pain diminished to some extent, but there was increasing difficulty in walking. 

Osteo-arthritis of the hip was diagnosed, and confirmed by X-ray examination 
two years ago. The condition had been treated in the usual way, by physio- 
therapeutics, medicines, &c. 

When I saw him he had great pain and difficulty in moving, and was almost 
unable to walk. Changing from the rising to the sitting posture was especially 
painful. 

Treatment by chrysotherapy was begun in May 1935. An epidural injection of 
saline and novocain 1% was given, followed by intramuscular injections of oleo- 
sanocrysin, at weekly intervals. The doses used were: 0°05, 0°1, 0°1, 0°2, 0°2, 0°3, 
0-3 of a gram. Collosal sulphur was also used at night, in drachm doses, and he 
was given a cachet of aspirin and barbitone to relieve the pain. 

After one month’s rest a further course of gold was administered. 

Improvement followed the first course of injections, and has been maintained. 

The patient is now able to walk with much less pain than previously, and for 
considerable periods he is practically free from pain. He himself is very pleased 
with his progress. 


II.—Mrs. T., aged 40, suffered from rheumatoid arthritis of both hands in 1929 ; 
the arthritis spread to the knees, and when the patient was first seen, both hands 
and knees were intensely swollen, and she was unable to walk except with great 
difficulty. She had had previous treatment of the usual kind without satisfactory 
results, 
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In March 1934, a course of gold treatment was begun, and the patient noticed a 
great improvement, both physical and mental, at the conclusion of the first course. 
After six weeks’ interval a second course was given, and she has had four courses in 
all. She is now able to walk, and has comparatively little pain. The joint swellings 
have completely disappeared. 

No septic focus was found in this case. 


III.—Miss M., aged 44. 

Had complained of pain in the back, shooting down the legs for four years. This 
was associated at times with slight swelling of the wrists and hands. A skiagram 
showed osteo-arthritic changes in the wrists and spine. 

The usual treatment, such as iodides, massage, diathermy had been tried without 
improvement. 

The first course of gold was given early in 1934. There were no undue reactions. 
The pain disappeared after the fourth injection, and the movements became more 
free. Since then, at eight weeks’ interval, the patient has had three further courses. 
She is now free from pain, and can walk well. The X-ray appearances, however, 
remain unaltered. 


IV.—Patient, female, aged 39, had typical rheumatoid arthritis, with swellings of 
the small joints of the hands, wrists, knees, and ankles. The swellings were recurrent 
and for long periods of time the patient was unable to walk with comfort, or do her 
usual work. The illness began four years ago. This patient also had had the usual 
physiotherapeutic and medicinal measures without much success. 

The first course of gold was begun last year, and the dosage was the same 
as in Case I. After six weeks’ rest a second course was given. Great improve- 
ment followed this therapy, resulting in freedom from pain, and increased movement 
of the joints. The patient is now able to walk and knit, and is at present having a 
third course of gold. 


V.—Mr. R., aged 36, a fireman, had for two years had severe rheumatoid arthritis, 
which had prevented him from doing his work. The wrists, finger-joints, and knees 
were swollen, tender, and painful; there was no wasting. 

A course of gold was initiated early this year, as in Case I, and repeated. The 
swellings disappeared after four injections, and the patient has since then been free 
from swelling and pain. A second course was subsequently given, and the general 
condition is now excellent. The patient has put on weight. There were no undue 
reactions from the gold. 


These cases are typical of a large number which are under treatment. 

All the patients had had prolonged courses of the usual treatment for arthritis, 
without marked improvement. Septic foci have been searched for in all cases. 

It is not claimed that gold is a specific for every case of arthritis, but there is no 
doubt that in the groups of cases in which it is now being used by my assistants 
and myself, results are being obtained which have not been secured by other means. 
We do not know whether these results will be maintained. 

Our usual technique is to give a course not exceeding 1°5 grm. at weekly 
intervals, of oleosanocrysin, or solganol B, then to give a month’s holiday, then a 
second course, then a two months’ holiday, and then a third course. 

Reactions occur, especially a rash, and although cases of blood crises have been 
reported we have had no example of this in our series. With the small doses of 
gold we use these serious results do not seem to occur. 

Collosal sulphur is used as an adjuvant, and when the patients have been in 
hospital, dietetic and manipulative measures are also used. 

In‘ the case of osteo-arthritis of the hip, of which I am able to show an example, 
we have combined gold-therapy with the epidural injection; this has resulted in great 


226 Proceedings of the Royal Society of Medicine 16 


relief of pain, although mobility and power are not always improved. We have had 
several examples like this. 


Discussion.—Dr. C. NEWMAN said that there was no question of the value of chryso- 
therapy, but that all cases did not respond, and the main problem was to predict which were 
suitable cases. He thought, from his small experience, that those cases did best which 
showed sweating, pyrexia, leucocytosis, and a rapid sedimentation rate of the blood. 


Dr. G. KONSTAM said that chrysotherapy had a definite place in the therapy of chronic 
rheumatoid arthritis. At the same time stress should be laid on the fact that toxic 
manifestations in the skin and hemopoietic systems were not a rarity, even when small 
doses were being employed, and that such complications might occasionally lead to a fatal 
issue. 

One would indulge in gold-therapy much more light-heartedly if idiosyncrasy to the metal 
could be foretold. 








~e 


h 


i 


ul 


TORE Ss SEE ee 








peng Proceedings of the Royal Society of Medicine a 


Section of Opbtbalmology 
President—RANSOM PICKARD, C.B., M.S. 


[November 8, 1935) 


Fuch’s Dystrophy of Cornea.—HuMPpHREY NEAME, F.R.C.S. 


The patient, Mrs. G. H., was first seen in September 1933, at the Royal London 
Ophthalmic Hospital. Complaining of weak sight in the left eye for about six 
months. 

R.V. with + 10D = 5. LV. = ab. 

Microscope and slit lamp showed endothelial cells clearly in right posterior 
reflecting zone; left epithelial oedema over whole of cornea, most marked in centre. 
No definite view of posterior corneal surface in reflecting zone. 

Tension normal, Pupils equal and active. Deep anterior chamber, right and 
left. 

Treatment.—Thyroid tablets gr. i, b.d.; later, dionine drops, 5%. 

No noticeable change in the left eye during the next year. 

26.5.35: Microscope and slit-lamp revealed a coppery reflex in posterior 
reflecting zone, and innumerable minute ‘‘ excrescences”’ in the right eye. 

Similar appearance in August 1935. 

Mr. J. H. DoGGART said that in the left eye the epithelial edema was marked, there were 
many vacuoles and many changes in the substantia propria, and it was not easy to see the 
endothelium. The patient had folds in Descemet’s membrane, as often happened in the 
later stages of the condition. The right eye showed a much earlier stage of the disease. 

Changes always began in one eye first, but there was not usually so much difference 
between the two eyes as in this patient. The endothelium of the right eye showed all the 
characteristic changes, the earliest, in the endothelial cells, which became amorphous, 
without a clear-cut mosaic; and “holes” in the endothelium, which consisted of localized 
protrusions of Descemet’s layer into the anterior chamber. These were common in the 
periphery in normal eyes, but in this disease they occurred in the more central parts of the 
cornea, and in some cases were larger. 


? Macular Sarcoma.—HUMPHREY NEAME, F.R.C.S. 


Mrs. L. A. 
Past history -- + 0-5 + 05 
. ay ( ; i. - 7} = . => 6 a a j = 6 3 
October 1931: R. V. with ia 7 L. V. with i * (partly) 


2.9.35: R. V. with + 3°dioe = 3%. L. V. with +4°*075° = xs. 

16.9.35: Pupils dilated with homatropine. The right showed a slightly pale, 
discrete patch to the superior nasal side of the fovea, equal to about a quarter of a 
dise diameter. No hmmorrhages seen. The left showed an ill-defined, rounded 
prominence of slightly paler colour than the surroundings, in the macular area. 
There was a faint brown tinge near its lower border, about one-third of a disc 
diameter across. A small hemorrhage was seen near a transverse superior temporal 
vessel, nearer to the macula than the disc. A vertical vessel on the disc measured 
— 10D; a vertical vessel on the swelling measured + 3°0 D. 
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A scotoma to 5/2000 white on the Bjerrum-screen, whose upper limit was only 
defined by 8/2000 white, definitely extended in the upward direction hetween 16.9.35 
and 24.10.35. The lateral measurement at the macula level was from 8° on the 
left to 15° on the right at the first date, and from 8° on the left to 16° on the right 
on the second date—that is to say, approximately no alteration at the macula level. 
Tested on 3.10.35 with 20/1000 red and blue, the red was recognized in the centre 
and around, whereas the blue was lost entirely in the centre of the field and 
recognized only in the lower and temporal periphery. 

During the last two weeks, the pigmented area has definitely increased in size, 
so that it stretches across the lower third (approximately) of the swelling. In 
addition, the hemorrhage to the temporal and inferior temporal side has definitely 
increased ; this is posterior to the retinal vessels. 


Discussion.-—-The PRESIDENT said that the swelling was:more probably a solid growth 
than a cyst; it appeared to be denser and less transparent than a cyst would be. The 
question might arise as to whether it was a somewhat unusual form of retinitis circinata, 
which included a congeries of conditions of very varying appearances, among which were 
cysts behind the retina. The few cysts which he had seen in the same situation had not 
been accompanied by so much hemorrhage. 

Mr. MONTAGUE HINE said he thought that the condition was more likely to be a 
hemorrhagic exudate into the choroid with cystic formation than to be a solid growth. This 
view was supported by the hemorrhages ; it was too ill-defined to be growth. There was also 
some exudate in the vitreous, and a little hemorrhage in the retina of the other eye, so 
making it likely to be a more generalized condition than a growth. 

Mr. R. C. DAVENPORT said this was a massive exudate; whether the hemorrhage and 
exudate were choroidal or retinal in origin was in such cases doubtful, but the exudation was 
at least in layers dependent on the choroidal circulation. 

Mr. LESLIE PATON said that he had seen a similar case to this with the late 
Mr. Treacher Collins, and they had both decided that the case was so doubtful and the 
sight so defective that excision was advisable. The swelling turned out to be a cystic 
condition in the choroid, and hemorrhagic in character. A similar condition subsequently 
developed in the remaining eye. 


Angiosarcoma of the Choroid.—J. D. M. CarpDELL, F.R.C.S. 


E. M., a girl, aged 7, came to the Central London Ophthalmic Hospital, 
May 29, 1934. The right lens was cataractous and tremulous. The left eye saw 
§ partly, giving § with + 1°5. The parents were asked to bring the child in 
two days’ time for staff opinion, but she did not return till May 1, 1935, when 
a fungating tumour, protruding from the front of the eye, was discovered (fig. 1). 
The eye was excised three days later and an extension of the growth was found 
along the sheath of the optic nerve. The patient was referred to St. Thomas’s 
Hospital under the care of Mr. P. Doyne. She was seen by Mr. B. W. Williams, 
who ordered deep X-ray therapy. At the end of September she had a cerebral 
seizure and died four hours later. 


Pathological report (KE, F. K1nc, F.R.C.S.) 


Pathological examination reveals a globe enormously distended by growth. The 
sclera is thinned and in the region of the anterior perforating vessels, on one side, 
an extra-ocular extension has occurred (fig. 2). 

Bands of fibrous tissue extend from the deep surface of the sclera into the 
growth, which they lobulate in a coarse manner; fine extensions from these bands 
pass between the individual groups of cells and form the fibrous reticulum of the 
whole neoplasm. Apparently there has been an original infiltration of the sclera, 
fibres of which have, by proliferation of these deposits, been incorporated throughout 
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the mass of the tumour. In no place have I been able to discover any normal 
uveal, retinal, or lens tissue. 

The cells of the growth are typically sarcomatous—large, fusiform in shape, 
with an oval nucleus. Degenerative changes are marked in some areas. No intra- 
or extra-cellular pigmentation or chromatophores are present. 

The structure of the growth is of two types; adjoining the sclera, in the original 
site of the choroid, and the limbus, in the original site of the ciliary body, the 
growth has a markedly angiomatous formation. Here are seen inter-communicating 
blood-spaces, of irregular size and shape, mostly without an endothelial lining, 
between which are densely packed masses of sarcoma cells, the appearance being 
that of a cavernous rather than a peritheliomatous type of angiosarcoma. In other 
parts, where angiomatous formation is not in evidence, the fibrous stroma is 
unusually well marked and is in direct continuity with the fibrous bands penetrating 
the growth from the sclera (Plate I, figs. 3 and 4). 

The epithelium of the cornea is epidermoid in type and the substantia propria 
fibrotic and vascularized. Sarcoma cells surround the newly formed arteries and 
infiltrate the neighbouring tissues. Here and there sarcoma cells are present 
within the vessels and it seems probable that the invasion of the cornea has 
occurred as a result of malignant emboli (Plate II, fig. 5). 

The optic nerve is very much thickened and on section the growth is seen as a 
cuff beneath the dura and arachnoid, completely surrounding the bundles of nerve- 
fibres though not infiltrating between them. The sarcoma cells are here arranged 
in relation to a fine interlacing reticulum extending from the pia which gives the 
growth a pseudo-alveolar appearance (Plate IJ, fig. 6). 

To sum up: The growth is a large spindle-celled sarcoma of the uveal tract 
in which the following characteristics are notable :—- 


(1) The patient was unusually young. 

(2) There is no trace of normal intra-ocular structures. 

(8) The stroma is derived from coarse bands of fibrous tissue which intersect it in all 
directions and which are, in turn, continuous with the sclera. 

(4) The structure of the growth is of two varieties, a cavernous angiosarcoma in the 
area bordering on the original uveal tract, and elsewhere a fibrosarcoma with an unusually 
well-marked reticulum. 

(5) There is no trace of melanotic or hematogenous pigmentation, a fact which appears 
to have been noted in most of the reported cases of angiosarcoma of the eye to which I 
have referred. 

(6) Malignant invasion of the cornea has occurred by way of the new vessels present 
there. 

(7) The intervaginal sheath of the optic nerve is filled by growth, though neither the 
sheaths nor the nerve-fibre bundles are infiltrated. 


Fuchs’ Epithelial Dystrophy : Remarks on Two Cases 
By J. H. Doaaart, F.R.C.S. 


ONE of these patients was a 70-year-old woman, whom I saw for the first time 
some years ago. She was attending hospital at long intervals for routine examina- 
tion, and had been treated several years previously for a hypopyon ulcer of the right 
eye, the cornea of which was now more than half-covered by a dense vascular scar. 
The left cornea was hazy, but displayed no vessels. There was no history of 
trauma or any evidence of inflammation other than a mild conjunctivitis. Tension 
was normal. 

Slit-lamp examination.—The epithelial appearances consisted of cedematous 
vacuolation, becoming less intense towards the periphery, but the endothelium did 
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not exist in any recognizable form. ‘The glittering mosaic that covers the back of a 
normal cornea had been replaced by a layer of granules resembling red pepper. 
No trace of cell-structure remained. Mr. Goulden recognized that this was a case 
of Fuchs’ epithelial dystrophy, and asked me to test the patient’s corneal sensibility. 
He rightly anticipated that this would be lacking, and explained that the granular 
appearance at the back of the cornea was due to degenerative changes that rendered 
the endothelial cells amorphous. Similar changes, although partly concealed by 
the old scar, were undoubtedly present in the fellow eye. 

In the second case the patient, a woman aged 72, had noticed that for over a 
year, her eyes had been “ sticky’ and her sight worse in the morning than at night. 
Vision, with correction, was § in each eye. Visual fields and fundi were normal. 
There was a faint central haze on each cornea. By slit-lamp examination I 
discovered a marked epithelial edema. Several endothelial “holes’’ could be seen 
near the centre of each cornea. Sensibility was lessened on both sides. 


History of the Disease 


In his Bowman lecture of 1902, Fuchs briefly mentioned a curious condition in 
which an elderly person’s cornea was able to simulate the glaucomatous cornea. 
He wondered whether some lesion of the endothelium might be to blame, but does 
not appear to have followed up this brilliant guess, subsequently to be confirmed by 
the work of Kraupa and Vogt. In 1910 he published his carefully worked-out 
clinical observations on thirteen cases of this condition, which then, for the first 
time, he entitled epithelial dystrophy of the cornea. Nine of the patients were 
women. All were elderly. Three of them developed chronic glaucoma. He 
pointed out that the epithelial lesion spread slowly from the axial to the peripheral 
portion, and that some of the cases showed abnormal striation of the substantia 
propria. Impaired corneal sensibility was invariable. Kraupa described endothelial 
change ten years later, and considered that this was the primary lesion. Vogt 
came to similar conclusions at about the same time, and published them in the 
following year. He employed the simile of powdered bronze to describe the 
appearances on the back of the cornea. Several other authors afterwards confirmed 
the priority of the endothelial change, and the matter was finally clinched by a 
patient with endothelial changes alone in the less affected eye, when the fellow eye 
showed involvement of the epi- as well as of the endo-thelium. 

In the second of the cases which I have just described, I referred to 
endothelial “holes.” These are not, of course, true holes; they are simply 
localized rounded protrusions of Descemet’s layer into the anterior chamber. 
Structurally they are the same as those Hassall-Henlé warts which are so 
common in healthy cornee. The distinction is that these latter remain small 
and peripheral, whereas the holes associated with Fuchs’ dystrophy are larger in 
size, and the axial portion of the cornea is their site of election. There is, of 
course, nothing to prevent the same patient from displaying both types of hole. In 
a pronounced case the cornea may look like a sieve, but I ought to emphasize that 
only a minority of the cases display these large central holes. The powdered 
bronze appearance is the typical one. It is most interesting to read Graves’ paper 
in which he made excellent observations about a chronic bilateral affection of the 
corneal endothelium in elderly people, in the belief that he had found a new clinical 
entity. He noticed, however, that a few of the patients had cedematous epithelium, 
and came to realize that some were typical examples of Fuchs’ epithelial dystrophy. 


Symptoms, Clinical Course, and Attiology 


The symptoms consist of slow visual failure, affecting first one eye and then the 
other. Sight usually improves a little as the day advances, presumably because 
some of the larger vesicles are flattened by repeated blinking. Haloes are usual. 
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Sensations of grittiness from intermittent conjunctivitis occur in at least half the 
cases. As time goes on there is an increasing tendency for the epithelial blebs to 
rupture, thereby exposing the cornea to risk of infection, and so it is not surprising 
that ulceration has more than once been recorded as a complication, One precaution 
is necessary in this connexion. It is quite possible for a fairly advanced stage of 
this disease to simulate a corneal ulcer in the absence of true ulceration. Confusion 
may arise from unhealthy-looking tags of sodden, abortively-growing epithelium—in 
fact a sort of filamentary keratitis. I remember a case of this disease in which the 
mistake was made of carbolizing a mimic ulcer, and, as might have been expected, 
the reaction was most unfavourable. Where there is a definite hypopyon there is, 
of course, no such problem, and one has no option but to adopt carbolization or 
some similar measure. It is worth bearing in mind also that the excessively loose 
attachment of the epithelium calls for extreme care in the application of a tonometer. 
In fact, it is better to avoid using this instrument in such cases; several of 
Sallmann’s patients had their cornexw abraded, even when it had been most warily 
manipulated. 

In advanced cases the rest of the cornea becomes progressively involved. 
Bowman’s layer undergoes atrophy; folds may arise in Descemet’s membrane; 
cedema of the substance manifests itself by irregular striw# of opacity. Lastly there 
is calcification and undermining, whereby flakes of dead tissue may be shed from 
the surface of the globe. One other phenomenon occasionally seen is ‘* beading” of 
the conjunctival vessels. 

The occasional association of a corneal dystrophy with myxcedema, as happened 
in a case of Treacher Collins, inspired the hope that thyroid administration might 
benefit these sufferers, but no success has been obtained from such treatment. 
Epithelial dystrophy has been described in association with myotonia atrophica by 
Maillard and Birnbacher, whose observations provide further evidence that the 
state of the epithelium is intimately bound up in the general metabolic state. 
Numerous drugs, operations, and physical remedies have been tried. One surgeon 
went so far as to apply tincture of iodine after scraping away the epithelium. This 
also failed. So far no cure has been found, nor has anyone explained the cause. 
Juler saw the disease in two sisters, but so far as I know, this example of familial 
incidence is unique. 


The Use of the Slit-lamp 


In my opinion Fuchs’ epithelial dystrophy in its early stages is one of the many 
conditions in which a complete and conclusive investigation is impossible without 
recourse to the slit-lamp. It has often been said that this instrument is not 
applicable to the conditions of a busy out-patient department, because it demands 
so much time for its use. There is no denying that, in the early stages of slit-lamp 
training, many hours of practice are essential, but, after a certain amount of facility 
has been acquired, it becomes fairly obvious which are the small minority of cases 
in which one can hope to gain useful additional information by spending a minute 
or two at the lamp. Moreover, there is certainly a fascination in watching with 
one’s loupe some of the things that were in fact never noticed in pre-slit-lamp days. 
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Discussion.—Mr. J. GRAY CLEGG said that he had published a paper on this condition, 
in the Transactions of the United Kingdom Ophthalmological Society in 1915. Fuchs 
had stated that the condition occurred in one of every two thousand cases. When his 
(the speaker’s) paper appeared the slit-lamp had not been invented, and his own statement 
at the time was that, in his experience, the condition was very rare indeed. In the 
paper he had described four cases, two of them in sisters. There was a history of a 
maternal grandfather and paternal uncle having a similar condition. In the case of one 
patient, an elderly gentleman, he confused the condition with glaucoma, and trephined the 
eye. Ina fourth case, however, the condition came on after trephining, whereas previously 
the cornea had been clear. Therefore he contended that it was not simply a question of 
deciding what relationship the condition under discussion had to glaucoma. 

The diminished sensibility seen in these cases reminded him of a lecture which he had 
heard in Vienna by Professor Pillat, on the vitamin-A-deficiency conditions of the cornea, 
instances of which the lecturer said he had met with chiefly in China. In those the cornea 
was hazy on its surface, and its sensibility was markedly reduced. These patients also 
showed other signs which were related to kerato-malacia in the infant. In this country these 
cases run a rapidly fatal course, but in China these vitamin-A-deficiency kerato-malacics 
had their stages long drawn out, lasting for years. In them it was chiefly the epithelial 
elements, wherever found in the body, that were affected. Cod-liver oil, given at any stage, 
quickly cleared up the signs and symptoms. If he (the speaker) met with a Fuchs’ 
dystrophy patient he certainly would try vitamin-A administration in addition to local 
treatment. 


Mr. T. HARRISON BUTLER said that, with regard to the silver appearance at the back of 
the cornea, described by Fuchs, he thought that if this were carefully looked for it would 
be found not to be very rare, especially in mild cases. Mr. Doggart had said that in some 
cases it was associated with an endothelial condition as well, but he (the speaker) was not 
aware it was one and the same condition. He thought the endothelial condition was far 
more common. He asked Mr. Doggart whether this condition could follow accident. He 
had seen two cases which had taken an unfavourable course, epithelial dystrophy of this 
type having followed an accident. From the medico-legal point of view the matter was very 
important. The cases were easier to diagnose if staining with fluorescein were previously 
carried out. 


Dr. A. J. BALLANTYNE said that his experience corresponded with Mr. Harrison Butler's. 
He had seen a number of cases of this condition, but he did not think its frequency was 
more than one in every 10,000 or 15,000. He had seen some cases of it in which there was 
a definite association with injury in workmen. 

His experience as to treatment had been unfortunate ; neither paracentesis nor denudation 
of the cornea had any good effect. He regarded the cases with a history of trauma as 
identical with those described as cases of Fuchs’ epithelial dystrophy. 


Mr. FRANK JULER said that the condition described was a definite entity, and was more 
common than it was usually thought to be. He had detected it in the early stages in a few 
cases by the ill-defined dise of central corneal opacity, visible with the ophthalmoscope on 
examination with the + 20 D lens, and confirmed with the corneal microscope. 

Could Mr. Doggart explain the punctate bronzed appearance of the cornea seen in these 
cases? Graves thought it was due to a scattering of light in the reflection of minute 
protrusions from Descemet’s membrane. He (Mr. Juler) wondered whether it was positive 
pigment on the back of the cornea, or a reflection from the small swollen cells on the back 
of Descemet’s membrane. 
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Mr. DoGGART (in reply) said he felt almost satisfied that Mr. Gray Clegg’s cases were 
not examples of Fuchs’ epithelial dystrophy, but were cases of bullous keratitis, and 
Mr. Clegg did not claim that his cases were of the nature now described. 

Mr. Harrison Butler had mentioned association with trauma, but he (the speaker) did 
not think that there was any such association. He agreed that in certain traumatic cases 
there might be also epithelial changes, from a fine cedema to a grossly bullous state, but he 
had not seen an accident case in which the characteristic endothelial changes existed. If it 
was @ common association there would be several examples of it in the literature, and 
two-thirds of the cases would not be in women. 

In reply to Mr. Juler: He was not able to explain the bronzed appearance. There was a 
little point of confusion in these cases because, since most of the subjects were oid people, one 
found ordinarily little pigment granules which resulted from the scattering of pigment in the 
iris. The powdered-bronze appearance in the cases described, however, was something 
additional to that. He supposed it was an exaggeration of «edematous changes in the cells. 
Possibly the «dema became intensified, or the cells were ruptured. 


A Congenital Retinal Anomaly 
By Frank W. Law, F.R.C.S. 


It is my privilege to draw your attention to two specimens, illustrating the same 
anomaly, which have been sent for examination to the Pathological Department of 
the Royal London Ophthalmic Hospital. : 

The first eye was sent by Mr. R. J. Coulter, of Newport, Mon., to whom I tender 
my acknowledgments; it was that of a female child, aged 6 years, and had been 
excised, under the suspicion of its containing a glioma. The points of special 
interest were ‘massive exudate over ciliary body, and curious distribution of 
growth.” I made further inquiries into the history, and learned that the patient 
was the child of healthy parents, both of Welsh extraction (though the child’s name 
suggested a Hebrew origin). She had one brother and one sister, both well. In 
type she was a brunette, with dark eyes and hair, and rosy cheeks; she had a 
pigmented mole on the left eyebrow. Her mother—this in answer to a specific 
question of mine—had not been exposed to X-rays during the course of her 
pregnancy. 

The specimen submitted was the left eye, preserved in formalin. No external 
abnormality was noted. It was opened by a section in the sagittal plane on the 
nasal side, just clear of the lens; this was by sheer chance a most fortunate section. 
The first impression gained on examining the temporal portion was that it showed a 
persistent hyaloid artery and posterior vascular sheath of the lens. On further 
examination, however, this was found not to be the whole of the case. A _ thick 
cord about 2 mm. diameter ran, with a slight convexity upwards and outwards, 
from the disc to an attachment at the extreme temporal equator of the clear lens 
in the horizontal meridian, the area of attachment being about 4 mm. long; the 
width could not be determined. From the anterior end of this cord-like structure 
passed two expansions, upwards and downwards respectively, to be attached to the 
structures in the region of the ciliary body; these were reflected backwards on the 
inner tunic of the globe in a fan-shaped manner, as far back as the ora serrata, 
fading into the inner tunic. The upper expansion was further reinforced by a web 
of embryonic tissue (since proved to be a sort of retinal “ mesentery’) extending 
the whole length of the cord, which web was attached to the wall of the globe 
above and laterally in an almost straight line, approximately corresponding to the 
two o'clock meridian. The cord itself was extremely vascular; it was very firm to 
the touch, and indissolubly connected to the disc, lens, web, and expansions 
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described. Along the line of insertion of the web were seen four or five dense white 
bodies, which appeared to be formed by calcareous depositions in the tissues. The 
vitreous appeared otherwise normal. 

On account of the obvious interest of the specimen, serial sections were cut of 
the whole eye. 

The second specimen was received from the Birmingham and Midland Eye 
Hospital, to the authorities of which institution I make my acknowledgments. It 
was that of the right eye of a boy aged 1 year and 10 months. The history given 
was that he had had a right convergent strabismus for the previous four months ; 
there was no evidence of antecedent illness. On examination it was seen that the 
anterior chamber was shallow, and that the pupil reacted sluggishly to light. There 
was a localized opacity on the outer and lower part of the lens, and an indefinite 
grey raised area, somewhat band-shaped, in the vitreous, with what appeared to be 
normal retina above and below it. Excision was carried out on the suspicion of 
the eye’s being gliomatous. A few weeks before this the vision in the left eye was 
noticed to be apparently subnormal ; examination at the excision of its fellow 
showed a greyish band across the fundus roughly similar to the appearance noted in 
the right eye. In parenthesis it may be observed that this would appear to be a 
bilateral case of this anomaly ; one can only conclude that the condition in the left 
eye had not been noticed before. 

Unfortunately in this case the whole eye was not submitted for examination, 
but only a slide and a photograph of the macroscopic appearance after hemisection. 
I think, however, that when you see these you will agree that no room is left for 
doubt as to the resemblance of this specimen to the first. In this case also, it 
is the other eye which is involved, and the abnormality is situated in the lower 
temporal region. 

The two specimens described, then, show the presence of a band of vascularized 
tissue extending from the disc to the lens ; this band is, as it were, slung to the wall 
of the globe by a sort of mesentery of retina. The retina forming the mesentery, 
as well as the rest of the retina in its normal position lining the globe, gives definite 
histological evidence of mal-development, the differentiation of rod and cone layer, 
and of ganglion cell and nerve fibre-layer, being incomplete; the membrane as a 
whole gives the impression of being congenitally ill-developed. The term mesentery 
is perhaps unfortunate, as if may convey the impression that the cord lies inside 
the fold, but this is not the case; it is situated outside the retinal fold at its apex, 
and proves histologically to be composed of the hyaloid artery and connective tissue. 

The condition is obviously a developmental anomaly and as obviously rare; so 
far as I know, the only similar case previously reported is that of Miss Mann, who 
described it at the Oxford Congress of 1928. This showed a less developed form of 
the anomaly, in that the cord of tissue soon flattened out in its course forwards, and 
faded away in the region of the ora serrata. 


COMMENT 
By IDA MANN, F.R.C.S. 


I have nothing to add to Mr. Law’s description of these two most interesting 
specimens except to congratulate him on their discovery and to thank him for 
bringing the first case to my notice and thereby making clear a condition which has 
been puzzling’ me for some years. I think, however, that I can show you two other 
aspects of the condition which may be of interest. In the first place I have been 
lucky enough to see it ophthalmoscopically and to be able to find (including 
Mr. Law’s cases) eight eyes in all with a similar affection. In the second place I 
will try to suggest the embryologic mechanism. The first case I ever saw was sent 
to me for a pathological report by Mr. Peter Macdonald in 1928. It is the case to 
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which Mr. Law has referred which I showed at the Oxford Congress that year. I 
did not then realize that it was one of a group of similar cases, but reported it as an 
isolated anomaly. I next saw the condition in both eyes of a baby at the Royal 
London Ophthalmic Hospital. I recognized it as a congenital anomaly, and made a 
drawing of it at the time. Then the two cases Mr. Law has described appeared to 
link up with these others, and I have since seen the condition again in one eye of a 
girl aged 9, and have received a report of a further case from Mr. Somerville Martyn. 
I am also familiar with the case published recently by Stella Ancona in the 
Netherland Journal of Ophthalmology, and have recently heard from Professor Weve 
that he is publishing some further cases in one of the German journals this month. 

The other point I wish to touch on is the possible embryology. It seems to me 
that the presence of some trace of the hyaloid artery'in the region of the fold in most 
of the cases may have some bearing on this, and I am going to advance as a 
tentative explanation the possibility that adhesion of the primary (vascular) vitreous 
to the inner layer of the optic cup in one meridian may be the determining factor. 
If the secondary vitreous failed to form along this meridian, a fold of retina would 
be pulled up into the interior of the eye. The cause of the adhesion must remain 
unknown. The varying situation of the fold shows that it has nothing to do with 
the foetal fissure and the fact that it is sometimes bilateral and symmetrical seems 
to exclude inflammation or fortuitous organized hemorrhage as the cause. 

At present it appears to be a rare anomaly, but since in most of the cases the 
condition was at first suspected of being glioma and was later diagnosed as pseudo- 
glioma, it is possible that it is not rare but has merely escaped recognition. 


Mr. A. E. ILES referred to the case of a child who attended the Eye Hospital, Bristol, 
eighteen months ago, and who had a left convergent squint. On examination he found a 
retinal band running from the disc upwards and outwards as far as he could see, from the 
margin up to the position of 2 o’clock. Vessels were easily seen to be coursing from the disc 
along the band, and he considered that it was a fold of retina. 
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DISCUSSION ON THE IMMOBILIZATION TREATMENT 
OF RHEUMATOID ARTHRITIS 


Mr. C. E. Kindersley: The aims in treatment in rheumatoid arthritis are, 
without doubt, the following: (1) To control and arrest the disease. (2) To 
prevent deformity. (8) To reduce deformity, if present. (4) To restore the patient 
to as much useful function as possible. I hope to show that the use of true 
immobilization will help each and all of these aims. 

The joint lesion in rheumatoid arthritis is not by any means a simple 
pathological process. The causative factors are unknown, but there can be no 
doubt that there are many factors at work—metabolic, circulatory, nervous and 
endocrine. The fields of research in rheumatoid arthritis are wide, but real 
opportunity is small, as it is only in hospitals where such cases are in-patients and 
in sufficient numbers, that sufficient clinical material is available. 

Taking the view that the changes in and around the joints in rheumatoid 
arthritis are essentially inflammatory, and that the disease in the joint consists of a 
spread of pannus from the synovia across the periphery of the cartilage and 
invading it, together with granulation tissue deep to the cartilage, it would appear 
that the more rest allowed to such a joint, the more prospect is there of arresting 
such a pathological process, and if these processes are unchecked ankylosis and 
deformity must result. Starting on this basis that any treatment should be based 
on pathological conditions, the late Dr. Vincent Coates suggested to me that 
absolute immobilization would help to achieve recovery in the joints, and, with him 
for the last two years, and since his death, we have at the Mineral Water Hospital 
at Bath, been treating joints by complete and absolute immobilization in plaster of 
Paris. 

What was obvious to us was that all wooden or metal splints, whether hinged or 
shaped, with the necessary paddings on the top of them, were never capable of 
producing absolute immobilization, and many a patient spent the night controlling 
the wayward habits of the splint-—-whereas the splint should control the patient— 
with, of course, a relative or complete absence of rest according to the result of the 
battle. Likewise, plaster of Paris, with exuberance of padding between it and the 
skin, just failed to produce the perfection of immobilization at which we aimed. 

An inflamed joint is painful, and also produces stimuli to the posterior nerve- 
roots which ‘lead to spasm in the muscles in a protective effort, and to the final 
wasting of the muscles which inevitably follows this constant spasm, and we 
believed that this was due to the perpetual stimuli produced in any joint which is 
allowed any movement. In order to achieve this perfect immobilization we used 
the unpadded plaster case either with or without preliminary aspiration of the joint. 
The results were from the start encouraging, and joints which had resisted other 
methods were rapidly improved. 

JaAN.—Puys. MED. 1 





238 Proceedings of the Royal Society of Medicine 18 


The immediate effect of complete immobilization of these joints is, to say the 
least of it, irksome to the patient, for the reason that he has been in the habit of 
flexing a joint slightly in order to relieve the pain or discomfort, and when the 
splint is properly applied such flexion is, of course, impossible, but this irksome 
pain can be controlled quite adequately by sedatives and seldom lasts for more than 
forty-eight hours, after which the patient achieves a condition of comfort which he 
has not known before. This comfort is one of the main features in the adequate 
splinting of these cases, for the relief of pain gives the patient a better outlook 
towards everything. The inflammatory condition in the joint settles down, and the 
muscles have real opportunity for a continuous rest, which is what they require. 
The spasm and fibrillary contraction, so characteristic in these cases, soon subside 
and allow the muscles real rest, leading to a checking of the wasting and to 
regeneration. Finally, the constant stream of pain stimuli is arrested. The 
patient obtains more general rest without the use of sedatives, and this leads to a 
marked increase in appetite, and improvement in general health. In short, the 
application of “proper perfect splintage” to rheumatic joints should be made the 
feature on which treatment can be based, and not relegated to a subsidiary status, 
as, without the comfort which can be afforded by this means, the other sides of 
treatment can have but little, if any, effect. 

The early cases are those for which this splintage is most advantageous. 

The destruction of cartilage of a joint surface is a very serious matter and 
regeneration of thie tissue does not occur, so that any method which will tend to 
save the cartilage should be used without question. Plaster splints will serve this 
purpose better than any other method, without forbidding hydrological and other 
treatments being carried out at the same time, as is the case where extension 
apparatus is used. 

If clinically the joint condition is improved it must be assumed that the patho- 
logical condition is either resolving or healing. 

A summary of the effects of really adequate splints—and I regard plaster as the 
only perfect splint—is as follows :— 


Local Regional General 
(1) Relief of pain (1) Relief of spasm (1) Comfort 
(2) Subsidence of inflammatory (2) Rest to muscles (2) Sleep without sedatives 
process (3) Regeneration of muscles (3) Improvement in general 
(3) Absorption of effusions health and ontlook 


When Dr. Coates and I first began this treatment in 1932, we kept the joints in 
plaster for fourteen days and then remobilized them. Some had very slight, if any, 
adbesions, others were very stiff, but in practically all of them the inflammatory 
process settled, the effusion was largely absorbed and the joint was no longer hot. 
In some cases movements were rapidly re-established by baths and massage, but in 
others manipulations were necessary to start remobilization, and these sometimes 
led to a flare-up in the joint, but this was of short duration. And the subsequent 
observation on these cases has shown or suggested that the joint surfaces have been 
spared from destruction. 

Swaim of Boston, who published a paper on this particular subject in 1934, 
makes the rather dictatorial statement that a joint should not be immobilized for a 
longer period than forty-eight hours, as the danger of ankylosis is so great. With 
this statement Iam not wholly in accord, any more than I am convinced that a 
joint should be immobilized for a fortnight. I think that to fix a joint for forty- 
eight hours and then mobilize it again is not allowing sufficient time for any real 
progress towards resolution of the inflammatory process. Conversely, a prolonged 
period of immobilization is very definitely undesirable, and it is not at all uncommon 
for me to see cases which are sent to the Mineral Water Hospital in which joints 
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have been kept in plaster for periods up to six months, with the inevitable result that 
they are ankylosed. 

Now the question of ankylosis in rheumatoid arthritis is a vexed one, and there 
appear to be two groups of cases—those in which ankylosis will not occur, and 
those in which it will—and I do not think that any treatment will prevent ultimate 
ankylosis in the latter group. But in between these groups is a third large group in 
which ankylosis can be prevented by the correct treatment by rest and mobilization. 

We are at present investigating the question of this time factor of immobilization, 
and are tending, if anything, to reduce the period ; personally I am in favour of a 
period of about a week. This allows the joint to settle more satisfactorily than if 
the period is shorter, and is too short to allow of ankylosis occurring. The plasters 
are then bivalved and become splints. After this time movements should be 
re-established, and the plaster used as splints. Subsequently during any particular 
twenty-four hours the joint should have a period of splinting, and a period of 
freedom, and the reactions to this freedom very carefully watched. At first the 
period of fixation should be for the whole of the twenty-four hours and the period 
of freedom limited to that necessary for hydrological or physical treatment, for the 
re-establishment or maintenance of movement. During this time the joint should 
be put through the range of which it is capable without pain, and gradually the 
periods. of immobilization can be shortened and that of freedom increased, according 
to the reaction which is noticed. But whatever the periods allowed during any 
particular twenty-four hours, those splints should be worn at night in any case. The 
object of night splints is to prevent the inevitable flexion which occurs in rest and 
leads to deformity; moreover, they produce comfort and, therefore, sleep. In 
cases in which movements are painful the joints should be moved weekly under gas 
anesthesia and the range slightly increased at each manipulation. 

The question of weight-bearing on a rheumatoid joint is also a matter for 
argument, and we are hoping to observe the effects of allowing weight-bearing in the 
plaster on a series of joints, weight-bearing being only permitted in joints with good 
joint-space and which are not hot. Should the joint become hot, weight-bearing 
should be discontinued. 

The massage staff state that massage in the cases with plaster splints produces 
immediate effects, whereas previously half their efforts were dissipated in attempts 
to relieve spasm, and, finally, the patients go through their massage and movements 
with infinitely less pain and discomfort. 

Further uses of plaster —Apart from these pure splinting effects there is another 
equally valuable use of the plaster case. 

A joint is seen with deformity already present, say flexion of a knee or wrist. 
This is produced by spasm, and spasm may be 90% of the deformity, as in some 
cases an anssthetic reduces the deformity completely. In others the deformity 
consists of an absolute limitation of extension which is due to articular or peri- 
articular adhesions or to capsular contractions. These capsular contractions are 
well seen in specimens obtained by excision of joints. The knee, particularly, shows 
a marked shortening of the posterior ligaments, and this is one of the main factors 
in posterior dislocation, which is only too commonly seen and which could be, and 
ought to be, prevented by proper splinting. 

This may be treated either by serial plasters or by manipulation. By the former 
[ mean the application of a splint in the existing deformed position, but in the most 
extended position possible. This is left on for a week, when it will be found that, 
even when capsular shortening exists, a further range of extension is obtainable. 
The process is repeated weekly till full extension is achieved. 

We are now trying the effect of a period of massage and baths between the 
plasters, using the cut plasters as splints. I think that this is going to lead to 
better results. 
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Serial plasters do not always succeed in reducing deformity. In these cases 
manipulation under general anzsthesia is resorted to. 

With regard to manipulation, every case must be judged on its merits. Manipu- 
lation is sound treatment in many cases both to reduce deformity or obtain movement 
or both. Violence should never be used. One is dealing with very poor bones, and, 
at the same time, with inflamed structures. For the first, caution is necessary and 
for the other gentleness. Personally, I rely more on the stretching of a shortened 
structure than the rupture of an adhesion. Finally, a very small advance should 
satisfy the manipulator; no attempt should be made to gain much at a time; this 
point has been emphasized by other observers. In short: Don’t be afraid to 
manipulate a rheumatoid joint, but don’t be greedy. Manipulation is bound to be 
followed by reaction and therefore by a plaster case, but in these cases I allow one 
layer of wood-wool round the joint to allow for slight swelling. There is a very 
real danger of fracture, and in one case in which fracture occurred a mobile knee 
with full extension and 90° of flexion was the result of an impacted supracondylar 
fracture. I wish I could repeat the process but have not the courage to attempt a 
repetition. It serves to emphasize the care which must be used and suggests short 
leverage with absolute control of the force used. 

The shoulders present great difficulties. The invariable position of the joint, 
when affected, is full adduction and with the head of the humerus drawn right up 
under the acromion process with the outer end of the clavicle elevated. For these 
joints Bohler’s abduction frame, made of Cramer wire, is the most effective, and if 
it is constructed so as to allow of gradually increasing abduction, the humerus can 
be brought away from the chest-wall and brought into normal relationship with 
both the scapula and clavicle. This relaxes the abductor muscles and rests the 
joint completely. 


Dr. J. Barnes Burt: The immobilization treatment with skin-tight plasters 
is of value in all stages of rheumatoid arthritis. As a result of my experience at 
the Mineral Water Hospital, Bath, I consider that plasters ought to be applied as 
soon as the diagnosis of rheumatoid arthritis is established. That does not mean 
that the patient must wear the splint all day and all night, but it does mean that at 
some period during the twenty-four hours the splints should be worn in order to 
guarantee complete rest to the joints and the muscles supplying those joints. 

Once the splints are fitted, the physician may, in addition, try his favourite 
remedy for combating the disease, whether it be gold, bee-venom, or vaccines, but to 
my way of thinking the most scientific and the most useful part of the treatment 
will be immobilization. 

Vincent Coates first showed me his work in November 1932, and I visited his 
wards in the two following years. 

The following are the main advantages of the treatment :— 

(1) Preservation of the joint cartilage——Immobilization offers the best chance of 
saving the cartilage, one of the most important duties of the physician, for we know 
that cartilage cannot regenerate, at any rate, in animals. If a cut is made into the 
cartilage of a healthy dog, at the end of one year there is no repair, unless ‘the cut 
had reached the bone ; even then the scar is unsatisfactory [1]. We know that in 
the majority of cases of rheumatoid arthritis the disease process starts in the 
synovial membrane and then invades the cartilage in the form of pannus. In a few 
cases the infection starts in the bone under the cartilage, and the pannus invades 
the cartilage from below. In this latter type, bony ankylosis is very liable to occur 
whatever precautions are taken, but if anything can save the cartilage, surely com- 
plete rest and absence of trauma will do more than anything else. 

(2) Prevention of deformityx—We all know that rheumatoid arthritis tends to 
die out in the course of four or five years, and it is sad to see patients in cases 
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from which all active infection has disappeared, turned into hopeless cripples 
because of gross deformity. This method of treatment, if it does nothing else, 
prevents deformities of the joints, and on this ground alone ought to be practised. 

(3) Relief of pain.—After the first day or two there is a definite decrease of 
pain whilst wearing the splints, in fact in most cases there is complete relief of 
pain, unless the joint has been moved under an anesthetic; this freedom from pain 
without the use of drugs indirectly improves the general condition and many of the 
patients begin to put on weight and start on the road to recovery. 

(4) Rest and improvement of the muscles.—This is a point almost neglected up to 
the present time, and it is one of very great importance. In the researches carried 
out by Beryl Harding [2] it was shown that arthritic muscles consume almost twice 
as much oxygen as healthy muscles, whereas muscles wasted as the result of disease 
consume about the same amount as healthy muscles, in other words the arthritic 
muscles waste as a result of over-use, and not of disuse. In the majority of active 
cases of rheumatoid arthritis it is quite easy to see coarse tonic spasms wrongly 
called fibrillary tremors, This is due to the muscle fibres contracting in an attempt 
to splint the painful joint; it goes on night and day, and it has been suggested that 
the anterior-horn cells themselves are damaged as a result of this excessive stimulus. 

It is obviously quite impossible to splint every joint in the body, and in practice 
this is found to be unnecessary. The joints which most often give rise to severe 
pain, and are rested with the greatest difficulty, are the knees, ankles, and wrists. 
This means applying one long plaster to each leg, and a small light plaster to the 
forearm and wrist. In the majority of cases this is sufficient to relieve pain and 
guarantee the most important joints against deformity. 

[n early stages of rheumatoid arthritis a study of the X-ray pictures shows that 
the cartilage is healthy, and the only possible risk of plaster splints in these cases is 
that of cobweb adhesions between different portions of the capsule. If the splint 
be cut at the end of two or three days a few passive movements will prevent this. 
In more advanced cases, where the X-ray picture shows irregularity of the cartilage, 
there is possibly some excuse for anxiety, and it is the safest plan to remove the 
plasters at the end of two days; voluntary movements in a deep bath or passive 
movements in bed will prevent ankylosis. It is true that on removal of the plaster 
the muscles at once develop a certain amount of spasm, but skilled massage does 
much to remove this. 

After-treatment.—Varying from two to twelve days after applying the plaster 
splints divide them in the lateral aspect, and as soon as possible place the patient 
in a deep hot bath, about 102° F., for the purpose of using the wasted muscles and 
moving the joint. After the bath the patient goes straight back into the splint, 
and the muscles are massaged on alternate days. 

Now comes the problem when to allow the patient to walk. At first this gave 
rise to a good deal of difficulty and thought, but in practice it is not so difficult as 
it appears to be on first sight. After two or three deep baths the patient is allowed 
up for half an hour, and then returns to the plaster splints. If this is not followed 
by swelling of the joints, or increased heat, the patient is allowed up for one hour 
on the next day. Heat and swelling, particularly heat, are the indications for 
prolonged rest in the splints. If a relapse should occur, the patient goes back to 
hed wearing the splints for some forty-eight consecutive hours, and in all cases the 
splints are worn at night for two or three months. 

Private ‘patients are not so easy to manage as hospital cases. The latter see 
on all sides the great advantage of this treatment, and put up with a little 
preliminary discomfort. In private cases there is a complaint that the plasters are 
cold to the skin; and this is largely overcome by a stockinette lining to the splint. 
The stretching of the limbs whilst the plaster is being applied may lead to a good 
deal of pain during the first night, and it is most important to give a strong 
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sleeping-draught, otherwise the patient develops a dislike to the splint. Again, any 
restlessness or discomfort is apt to be attributed to the splint, and the patient may 
get a sympathetic relative to remove it. Generally speaking, tact and assurance 
will get over all these difficulties. 

REFERENCES 


1 PEMBERTON and OsGcoop. “ Management of chronic arthritis,” London, 1934, 40. 
2 Beryyt HarpinG. “ Arthritic muscular atrophy,’’ Lancet, 1929 (i), 433. 


Dr. C. W. Buckley said that the title of the discussion was unfortunately 
misleading, implying immobilization for indefinite periods—a method which he had 
known to give rise to the most disastrous results. Immobilization for brief periods, 
followed by passive movement and other measures directed to maintain or improve 
the range of movement, was a very different and most valuable method of 
treatment. Swaim proposed to limit the period of immobilization to forty-eight 
hours and this he (the speaker) considered to be wise. Rheumatoid arthritis, in 
the broad and popular sense of the term, comprised many types, and the treatment 
by immobilization was not suitable for all. It was a treatment for the joint alone 
and not for the disease, which was constitutional. In view of the excellent result 
obtained by Mr. Kindersley in the case in which a supracondylar fracture resulted 
from manipulation, he (Dr. Buckley) wondered whether the effect of trauma in this 
region might have had a beneficial effect, seeing that cutting into the bone near the 
joint had been practised as a method of treatment and good results had been 
claimed. He believed that in many cases the primary focus of infection was 
located in the bone-marrow in the subepiphyseal region and spread from thence to 
the joint. 


Dr. W. S. C. Copeman said that he rather doubted if all the cases shown 
were really examples of true rheumatoid arthritis. Moreover, even in true cases, he 
believed it to be impossible to tell whether the inflammatory process was arising 
beneath or over the cartilage. This being the case it was a counsel of perfection to 
advise a different form of treatment for each type. 

He thought the very simplicity of the method described made for danger in the 
hands of the unskilled, and that the prognosis for the average case treated in this 
way by the inexpert would be poorer than otherwise it might be. 

He criticized the manipulative technique described, more particularly Mr. 
Kindersley’s advocacy of stretching rather than breaking adhesions. This, he 
considered, was the source of much unnecessary pain after manipulation. He also 
believed that patients would not consent to more than two or, at .most, three 
anwsthetizations. 

He believed, however, that in the right hands and in a specially equipped 
centre, the method described would be of great value, and would constitute a real 
advance in treatment. 


Dr. G. B. Batten, in answer to a question by Dr. Barnes Burt as to why it was 
not until 1933 that this treatment was applied, said that although he was not old 
enough actually to remember Hilton, who wrote the classic on “ Rest and Pain,” 
yet he was closely in touch with a generation of doctors who were so impressed 
with that doctrine that they rested nearly everything too much, and produced more 
than a generation of crippled rheumatoid arthritics who could only crawl about in a 
crouching position. The generations which followed were therefore afraid of 
immobilization, and it was not until now that scientific temporary immobilization 
described in the opening papers had been practised. 
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Section of Dermatology 
President—H. W. BARBER, M.B. 


November 21, 1935 | 


Schaumann’s Disease.—C. H. WuirtLE, M.D. 

Mrs. R. P., aged 60. 

Shown at a meeting of the Section, October 18, 1934 (see Proceedings, 1934, 
xxviii, Sect. Derm., 8) when the salient points of the case were: (1) The bulky, 
bulbous, blue swelling of the nose, and a patch resembling lupus erythematosus on 
the right cheek—both painless. (2) Curious spindle-shaped swellings affecting both 
hands and feet in an irregular fashion—also painless. (3) Diffuse and severe bony 
changes in the affected phalanges as shown by skiagrams. (4) Negative Mantoux 
reaction in strength 0-1 c.c., 1/1,000. (5) A positive history and positive skia- 
graphic evidence of pulmonary tuberculosis (“ fibro-fibro-caseous "—Dr. Paton 
Philip). Sputa were negative for bacilli. (6) Biopsy (not reported at previous 
meeting) from plaque on skin of right arm showed histological changes which 
accorded well with Schaumann’s illustrations and description in his account (Brit. 
Journ. Derm., 1924, xxxvi, 527). [Section shown.] (7) Enlargement of lymph-glands 
in epitrochlear, axillary, and inguinal groups. 

The differences between her condition then and now are of interest, and may be 
summarized thus: (1) The swelling of the nose has greatly diminished and that of 
the right cheek also is smaller. (2) The fingers and toes are now practically normal 
in appearance. (3) The corresponding bony changes in the phalanges are less 
noticeable, though the shafts are not yet normal in consistency and outline. 
(4) The Mantoux reaction is now positive, 0-1 c.c., 1/1,000 tuberculin giving a wheal 
half an inch in diameter with a flare three inches across. (5) The patient’s 
general appearance is healthier, her face has filled out a little, her cheeks have more 
colour than they had a year ago, and her hair has more lustre. 

The treatment has consisted of better feeding (she has had 15/- instead of only 
10/- a week as pension) and also of general ultra-violet irradiation with local 
Kromayer treatment to the face; further, she has been taking cod-liver oil and malt 
throughout the time. 

According to Schaumann’s description, this patient should be going into a decline, 
as the tuberculin reaction has become positive, but, on the contrary, she is now 
better than she was. As regards the pulmonary lesions there seems to be little 
change. 


Discussion.—Dr. HUGH GORDON said that he had had under observation for about three 
years two cases of Schaumann’s disease, in both of which very definite lung changes were 
seen by X-rays. 

In one case a diagnosis of miliary tuberculosis had been made by the radiographer. In 
this patient, during the course of a year, the skin lesions had completely cleared, but the 
radiographic appearance of the lungs had not altered in the slightest; there had been no 
physical signs in the lungs and no apparent symptoms. 


JAN.—DERMAT. 1 
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In the other case the skin lesions fluctuated over the same period, but there had never 
been any change observable in the lungs. Therefore the pathological changes which had 
taken place in the lungs might be more or less permanent. 

The PRESIDENT said that many years ago he had shown before the Section a case of the 
same type, but with more extensive changes in the bones; there were clear areas not only 
in the phalanges but also in the lower end of the ulna and radius. That case had responded 
very well to treatment. But when the patient had been practically well.in regard to the 
skin, the Mantoux reaction still remained negative. He believed Schaumann’s view of the 
disease was that it was due to infection with the bovine strain of tuberculosis. When 
pulmonary tuberculosis developed the skin lesions cleared up, and from the sputum of at 
least one case Schaumann had obtained a strain of tubercle bacillus which he regarded as 
bovine. Schaumann emphasized the fact that most of the patients came from country 
districts, where they would be liable to contract bovine tuberculosis. 


Pemphigus Vulgaris.—C. H. WuHitTTLe, M.D. 

L. B., a man, aged 67, gives a fifteen months’ history of blister-formation on 
parts of the skin liable to injury. The blisters have often been hemorrhagic. 
They may be as large as two inches across, and form on what appears to be normal 
skin. The mouth and nose are also involved. 

The patient was taken to hospital a year ago for a thorough investigation. Test- 
meals were given, and biood-calcium, blood-counts, urine, and feces were all 
examined but gave no clue to the condition. The clotting-time of the blood was 
normal. 

Treatment, which has been of little benefit, has included arsenic by mouth and 
by injection ; autohwmotherapy, autoserotherapy, calcium by mouth and injection, 
quinine and hexamine by mouth, germanin intravenously (0°25, 0°5, 0°75, 1, 1, 1, 
1 grm. spaced out at three or more days’ interval; total 5°5 grm.). 

The germanin appeared to have some effect in diminishing the severity and 
frequency of the blisters and promoting more rapid healing. But it has not prevented 
the appearance of further crops, and the lesions are as large as ever. A multiform 
erythema followed the last injection, and the patient complained of irritation of 
the palms of the hands. Trauma plays an important part in the production of the 
lesions, and if trauma could be entirely eliminated he would probably remain free. 
The gentlest contact with a hard surface will cause another blister. 

Discussion —Dr. ELIZABETH HuNT suggested that Dr. Whittle might try blood- 
transfusion. She had had a very acute case of the condition, and much help had been 
obtained by that measure. A further suggestion was treatment by milk diet. 

Dr. G. B. DOWLING said that while attending the recent Congress in Vienna he had seen 
in Professor Artz’s Clinic a case of pemphigus which had been treated with prontosil (Bayer), 
the dose being six tablets daily. The patient appeared to have responded to the treatment, 
for the blisters had dried up leaving only scaly areas. 


Xanthoma Tuberosum Multiplex.— ELIZABETH Hunt, M.D. 

Mrs. A. B., aged 47, is a well-nourished, well-developed woman, dark haired and 
with a florid complexion. 

History.—She first noticed yellow spots on her elbow five years ago. These 
have been growing larger during the last two years; more spots have appeared on 
the wrists, the palms and the knees, and, in addition, some of the interphalangeal 
joints have become enlarged and stiff, a swelling has arisen over the left wrist, and 
the patient now complains of stiffness and pain in the affected joints. 

On examination.—The most noticeable group of skin lesions is situated on the 
extensor surface of the right elbow, and consists of closely-aggregated raised hard 
tumours, about the size of cherry stones, with shiny surfaces, orange-coloured on 
the top, their bases being pink and traversed by dilated capillaries. A few discrete 
raised yellow lesions, pinhead in size, are present on the arm near this group, and 
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there are similar discrete lesions on the wrists, and on the knees, and over the 
extensor surface of the left elbow. Flat xanthomatous lesions are also present in the 
folds on the wrists and palms. Over the left wrist on the ulnar side is a swelling 
about the size of an egg, over which the skin is normal in colour. This swelling 
seems fibrous in consistency, and gives rise to no subjective symptoms. A smaller 
swelling is present in the same situation on the right wrist. The interphalangeal 
joints of both hands are markedly enlarged. 

The patient is apparently in good health; she has had no children and no 
miscarriages ; she is at present passing through the menopause. 

Physical examination revealed only impaired air-entry on the left side, distant 
breath sounds at the left base. The patient gives a history of bronchitis and pleurisy 
(left side) six years ago and pleurisy on two previous occasions. No fluid was ever 
withdrawn, and her doctor told her she had jaundice on the last occasion. Heart- 
sounds normal. Biood-pressure raised (170/90). Urine: Trace of protein blood- 
urea 24 mgm. per 100 c.c. Urea concentration test showed normal functioning of 
kidneys. No glycosuria at any time. Basal metabolic rate raised (+9%). Blood 
cholesterol, 333 mgm. per 100 c.c. (normal—100 to 200 mgm. per 100 e.c.). 
Wassermann reaction negative. 

Blood-count within normal limits: R.B.C. 5,130,000 per c.mm.; Hb. 105%; 
C.I. 1:1; W.B.C. 8,000. 

Fundi normal except for a patch of old chorio-retinitis in the right eye above 
the disc. 

Skiagram of wrists.—Right wrist: A few small circumscribed areas of osteo- 
porosis visible in os magnum, trapezoid, unciform, and scaphoid. A portion of the 
cortex of the trapezium is abnormally dense. Left wrist: Minute spots of osteo- 
porosis present in os magnum and scaphoid. Trapezium shows a somewhat larger 
area of diminished density surrounded by a sclerosed margin. Ulna, radius, and 
metacarpals present no abnormal features. 

Report on section of one of the tumours.—Sections of the nodule cut freshly, by 
frozen method, show much fat—globules and granules—in the tissue under the 
surface epithelium, a little being seen in the deeper epithelial cells. The squamous 
epithelium is keratinized and flattened, this is especially seen, in sections of the 
first nodule examined. Sections also show fibrosis of the skin. Giant-cells are not 
seen. A few dilated capillaries are seen in sections of the first nodule. 

The interest of this case lies in the evidence of morbid changes in many 
different tissues in a patient suffering from hypercholesterolemia. 

Granulomatous lesions are present in the skin sections which show the 
characteristic picture of lipoid deposit. The swellings over the wrists suggest 
involvement of synovial sacs. 

The X-ray evidence of skeletal involvement is perhaps of greater significance, and 
invites reference to the bone changes in Hand-Schiiller-Christian’s disease, in which 
an excess of cholesterol in the blood is a constant finding. In a recent article on 
this condition, entitled “ Skeletal lipoid granulomatosis,” Professor Fraser! reviews 
the cytological changes which occur as the result of increased lipoid content in the 
body fluids. He supports the view that “its presence at least calls into action the 
great phagocytic function of the reticulo-endothelium, and what is regarded as 
granulation tissue is but the response of the phagocytic elements in their attempt 
to deal with the invasion.”” In an early lesion the centre is occupied by a younger 
class of cell while the more mature type of xanthoma foam cell is found at the 
periphery. He says: 


|! Fraser, J., Brit. Journ. Surg., 1935, 22, 800. 
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‘** One is left with the impression that the process is one of flow and ebb, the immature 
cell passing inwards to receive its cholesterol content, and having done so, passing to the 
periphery laden with its intracellular burden. 

**Ags the lesion develops there is a natural tendency towards fibrosis and the: tissue 
acquires a curious nodular character, an indiscriminate arrangement of fibrous tissue, giant 
cells, fibroblasts and lipoid deposits, which are partly intracellular and partly free.” 


This is well shown in the sections exhibited. 


“In bone, the condition is marked by a progressive and extensive decalcification of 
trabecular and later compact bone. This process of bone removal is one of osteolysis or 
phagocytosis initiated and accomplished by the larger type of multinuclear giant cell, which 
is universally found at the periphery of the lesions.”’ 


The clinical features of any case will depend on the area in which the lesions 
occur. In the present instance there is the curious history of jaundice associated 
with bronchitis and “ pleurisy”’ on the left side and clinical evidence of fibrotic 
changes at the left base. There is a raised blood-pressure. May this be the result 
of arterial atheroma, the “ nodular xanthoma of arteries’’ as it has been called? 
May arterial degeneration, also explain the proteinuria ? What is the significance of 
the evidence of an old chorio-retinitis ? 

With regard to treatment, Fraser reports that good results have followed the 
use of deep X-ray therapy in Hand-Schiiller-Christian’s disease. Would this be 
advisable in the case under consideration? So far the only treatment has been 
to recommend a diet excluding foods which are high in cholesterol content. It 
may be of interest that the patient has always been very partial to liver and kidney, 
which she states she has been accustomed to take every week. 

One further point may be noted—the basal metabolic rate is raised in this case, 
which does not conform with the finding that blood-cholesterol is inversely 
proportional to the basal metabolic rate, as in hypothyroidism. 


Dr. F. PARKES WEBER said that this case was a very good example of a clinical 
syndrome which included cutaneous nodular xanthoma and xanthoma of one or more tendon 
sheaths as well as hypercholesterolemia. He thought that such cases occurred mostly in 
adults. To include with this syndrome atheromatous deposits in the aorta as another form 
of xanthomatosis would perhaps be to go rather far. He considered that the syndrome in 
the present case had more right to be spoken of as xanthomatosis than the Hand-Schiiller- 
Christian “ lipoid-granulomatosis "’ had. 


Eruption on Palms: Case for Diagnosis.—J. E. M. WiaLEy, M.B. 


This patient, a girl, aged 3 years, had an attack of gastro-enteritis at the age 
of 9 months. Soon after this the palms of both her hands were seen to be “ red 
and hot.” They “skinned” in large flakes, and though they became much better 
they have always remained somewhat pink. She has had recurrent attacks of this 
redness, heat and scaling ever since. The attacks seem to be related to some 
gastric disturbance, shown by her being “ out of sorts’’ and “ off her food.” 

At present she appears to be quite a normal, healthy girl, except for the eruption. 
General physical examination does not reveal anything grossly abnormal. 

On the palmar aspect of both hands and fingers, and spreading round on to the 
dorsal aspect, is a somewhat indurated erythema. Along the border of the palm 
can be seen the loose ends of some desquamation. A similar, but much less marked 
condition is present on her feet. There is no evidence of other skin disease. 

My first thought, on seeing an exactly similar case (which I had hoped to show 
to-day) was that the lesion might develop into psoriasis. Another possibility is 
pityriasis rubra pilaris, but there is no corroborative evidence of either disease. It 
is obviously not “ pink disease,” but I cannot suggest a more definite diagnosis. 
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Discussion.—Dr. L. FORMAN said that this case corresponded minutely with two cases 
which he had seen in which there was recurrent erythema and scaling of the palms of the 
hands and soles of the feet. One of the patients was a boy aged 6; the other was a woman 
aged 40, who had had these attacks for many yzars. In neither case had pityriasis rubra 
pilaris or psoriasis developed. The woman had mild diabetes, which cleared up on the right 
diet. No treatment had had any influence on the other condition. 

The PRESIDENT said that some weeks ago he had seen a girl, who, after slight sore throat 
and raised temperature, had similar redness and scaling of the palms and soles. He diagnosed 
it as an early pityriasis rubra pilaris, and thought that the eruption would spread. The 
condition was an erythrodermia, and when she was first seen there was some keratosis of 
the follicles on the backs of the fingers. When he saw her again, however, the eruption 
was clearing up. 


? Artefact: Case for Diagnosis.—HuGH Gorpon, M.C., M.R.C.P. 

History.—The patient, a woman, aged 20, in December, 1934, sustained a fractured 
base of the skull from an accident, and was in hospital for ten weeks. On discharge 
she suffered from headaches, and was in bed at home for a further two months. 

In May 1935, epileptiform attacks began. These have occurred on about six 
occasions, always during the day. They are preceded by a trembling feeling in the 
stomach, followed by giddiness and unconscicusness. She is said to bite her tongue 
and to pass water during an attack. The last attack was fourteen days previous to 
admission on October 31, 1935. 

In June 1935, the left eye became inflamed, and the lids were stuck together in 
the mornings. As though starting from the eye, a red, scaly eruption spread down 
over the left cheek ; this lasted three weeks, and then a similar condition began on 
the right side. 

In August 1935, the patient was admitted to Hounslow Hospital for eight weeks. 
The face was said to clear completely, though ulceration occurred in three places on 
the chin, where scars have remained. The eruption has since then appeared inter- 
mittently on both cheeks. The right eye has discharged frequently and there is a 
history of an “ abscess’’ on the lower lid. 

When first seen at the end of October, the right conjunctiva was inflamed ; 
there was slight ectropion of the right eye. A symmetrical distribution of the 
eruption was present on both cheeks—on the right pustular, on the left shiny and 
dry. The patient has now been in hospital for three weeks, during which no 
epileptiform attacks have occurred. She appears to be bright and happy mentally, 
and quite content to remain in hospital. The palatal and conjunctival reflexes are 
definitely absent. Blood-count normal. No source of infection found in teeth, nose 
or throat. Skiagram of skull normal. 

For six days the face was covered with a mask, and the patient was specially 
observed, particularly at night. There was no noticeable improvement in the skin 
condition, nor were any attempts to touch the face observed. 

The dermatitis appears to occur in attacks, beginning with a tight feeling, followed 
by erythema and subsidence with peeling in large, dry scales. Until a few days ago 
there was a considerable improvement, apparently due to cestroform injections and 
essogen given by mouth. There has, however, recently been a renewed attack 
of exudate and pustulation of the right side: the left side has remained dry 
throughout. 


Discussion..-Dr. C. WHITTLE said that an elastoplast dressing might be applied, and if 
that was removed by the patient the fact could easily be discovered. 

Dr. INGRAM suggested obtaining the collaboration of a medical psychologist. 

Dr. GORDON (in reply) said he agreed that an artefact was the most probable diagnosis. 
It was difficult, however, to account for the pustular element, as the attacks of dermatitis 
were preceded by a conjunctivitis and a definite pustular discharge from the eye in the 
morning. 
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Lupus Miliaris.—Hucu Gorpon, M.C., M.R.C.P. 


The patient, a woman, aged 36, noticed the eruption of the face some eight 
months ago. She was given four injections of myocrysin without benefit. On 
routine examination the Wassermann reaction was found to be slightly positive, 
and after a provocative injection of novarsenobillon it was fully positive. Unfortun- 
ately at the end of the first course of novarsenobillon and bismuth, a mild arsenical 
dermatitis developed involving the face. During the course of the dermatitis and 
for six weeks subsequently, the eruption on the face entirely disappeared. It was 
impossible to demonstrate any of the tiny brown nodules by glass pressure. They 
had, however, subsequently returned, and the condition is now very much as 
first seen. It will be noticed that there is marked flushing of the face, which 
almost amounts to a rosacea. 

Report on a section of a nodule (Dr. R. Klaber) : Section shows, beneath a 
virtually normal epithelium, a single large typical tuberculous giant-cell system. 

A substantial central caseous area shows on its periphery several giant-cells and 
is surrounded by a dense epithelioid-celled infiltrate. 


Discussion.—Dr. J. E. M. W1iGLEY asked whether lupus miliaris facialis had been 
benefited by general treatment, such as by gold. He thought it was necessary to 
destroy the individual lesions in order to get much effect. 

Dr. L. FoRMAN said that a patient—an adult woman—seen by the President and 
himself had similar lesions to those in this case. The papule showed a typical tuberculous 
histological picture—a central caseous area with epithelioid and giant cells. The patient hada 
positive Mantoux reaction, and had responded well to intramuscular injections of solganol B. 
The nodules involuted, many leaving small pitted scars. 


Dr. GORDON (in reply) said that he had another patient with exactly the same 
condition of the eyelid, who had been under treatment for two years with gold salts. There 
had been very good response. A faint pitted scar remained. Fresh lesions, however, kept 
occurring. 


? Pemphigus Vegetans. ? Epithelioma.—RopBert KLABER, M.D. 


The patient, a retired engineer, aged 65, has had ichthyosis since infancy. He 
also has on the backs of his hands areas of patchy dermatitis, and numerous keratoses. 
He states that these lesions have been present for many years and do not alter. 
There is a circinate nebula on the right cornea which followed a burn by caustic 
soda. 

Four years ago.—Accompanied by much irritation, and succeeding a patch which 
he states was similar in appearance to the dermatitis on his hands, a superficial 
mass appeared on the skin covering his left loin. The growth is said to have 
remained unaltered throughout this period. There have never been any blisters on 
this site or elsewhere. 

Condition on examination.—He shows a red, raised, fungating growth 14 by 1 in., 
with everted edges and a crateriform, concave surface, covered by a thin crust. The 
consistency is firm but not very hard. There is slight induration beneath but no 
evident subcutaneous attachment. Adjoining the growth above is a short line of red 
crusted papules. A pea-sized, red, crusted papule was also present in the right 
groin, and has been excised for histological examination. There are a few small, 
firm glands present, in the left groin and also in both axille. 

Report on section.—The microscopical section shows on the surface a central 
crust consisting of many inflammatory cells in a serous exudate. There is an area 
of parakeratosis on each margin of this crust. 
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Beneath the epithelium shows a high degree of acanthosis with the formation of 
very large bulbous rete downgrowths. The prickle-cell layer composing these masses 
shows in varying degree a variety of changes. 

The first change is probably an extracellular «@dema. This alone is observed in 
the two outermost bow-like rete downgrowths which limit the lesion laterally. This 
extracellular cedema is later accompanied by intracellular cedema. The cells tend 
to arrange themselves into whorls, and some irregular mitosis is evidenced by an 
occasional multinucleated cell. The basal-cell layer is everywhere intact. 

In the central parts of the hyperplastic downgrowths the cells are widely 
separated by cedema. This has broken the prickles and the cells themselves are 
markedly swollen, irregularly shaped and stained, while the nuclei show both 
irregular division and fragmentation. 

In other areas, these degenerative changes have passed on to actual necrosis, and 
the affected area is invaded by polymorphonuclear cells, with only an occasional 
eosinophil cell. 

The corium beneath shows congestior and oedema. There is throughout a mixed- 
cell infiltrate of varying density, consisting chiefly of small round-cells and plasma- 
cells. Polymorphonuclear cells are concentrated in some areas. 

In spite of the absence of bulle at any stage or place in this case, I have 
ventured to suggest the diagnosis of pemphigus vegetans, largely by a process of 
exclusion. Syphilis, iodide granuloma, mycosis fungoides, and epithelioma, have all 
been considered, but each seemed improbable. 


Discussion.—Dr. |. MUENDE said he thought that the case was one of Bowen’s disease, 
which was already undergoing malignant transformation, and that the histological section 
shown had the features corresponding to those of this precancerous condition. Though 
clumping cells were not seen in the portion projected on the screen, there was that dis- 
organization of the prickle-cells, which varied in size and showed numerous mitoses 
characteristic of this intra-epidermal epithelioma. The areas of degeneration in the 
epidermis were zones of epidermal liquefaction, which frequently followed when intra- 
epidermal proliferation was excessive, and should not be considered as pustules. He 
suggested that a more typical histological picture of Bowen’s disease would be obtained on 
examination of one of the outlying smooth lesions, and that a squamous-celled change would 
be seen in the hard border of the ulcer. 


Dr. I’. PARKES WEBER said that surely the cells of the nodules were epithelial in nature, 
though each little mass was degenerating in the centre, and becoming infiltrated with 
polymorphs. He thought that the local condition must be epithelioma of some kind, though 
whether it was yet malignant or not was another matter. 


Dr. DOUGLAS HEATH said that he had had sections cut from two cases of pemphigus 
vegetans which were seen by him at long intervals. In the first instance the section 
showed numerous intra-epidermal abscesses, many of them in superficial layers of the 
epidermis. When the second case came along, the microscopical appearances in the first 
one being so characteristic, were remembered, and he was able to foretell what would be 
found. In this second case the condition travelled downwards with an edge as thick as two 
fingers from the axille to the abdominal wall. In the cases he had seen, in which the 
condition spread from the axilla and groin, the bullous edge was a marked feature. 

In the present case the absence of epidermal abscesses seemed to be against the diagnosis 
of pemphigus vegetans. 


Dr. J. T. INGRAM said he would have thought that, clinically, the lesions were carcinomata 
of the skin. The patient was xerodermic and he worked in oil. The case was reminiscent 
of one exhibited by Dr. W. J. O’Donovan—that of a man who handled Rangoon oil and 
developed carcinomata. 


The PRESIDENT said he thought that clinically the case was one of Bowen's 
precancerous dermatosis. 
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Dr. KLABER (in reply) said he agreed that the absence of bulle in this case was 
remarkable, but he understood from the literature that cases had been accepted as 
pemphigus vegetans—and proved to be such subsequently—which did not at first show 
bull; i.e. bullae had been provoked by the administration of iodides, a procedure which he 
hesitated to suggest in this case. Histologically, he had not previously seen an intra- 
epidermal epithelioma associated with such striking degenerative changes as the formation of 
large intra-epidermal abscesses. Since, however, several members regarded the case as 
probably one of epithelioma, he would excise the whole lesion in the loin and have further 
sections prepared. 


Pigmented Hairy Mole.—Goprrey BAMBER, M.D. 


S. E., aged 5 years. This boy is shown on account of the unusual extent of his 
deformity. A pigmented hairy mole covers all the right side of the face except the 
tip of the nose, the area around the lips and the point of the chin. It also covers 
the anterior half of the scalp on that side. 
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Von Recklinghausen’s Disease (Neuro-fibromatosis) with Scoliosis.— 
H. J. SEDDON, F.R.C.S. 

F. D., aged 19, a hawker, was first troubled with vague intermittent backache 
during the later months of 1933. Since March 1935, the pain has been constant 
and so troublesome that he has had to give up work. The pain is felt in the thoracic 


Von Recklinghausen’s disease, with scoliosis. Cystic area in & vertebra, indicated by arrow. 
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spine ; it does not radiate to the limbs or around the chest-wall. The patient has never 
complained of motor or sensory disturbances in the limbs and sphincter control is 
normal. It is only recently that he has been vaguely aware of a spinal deformity. 
Patchy pigmentation of the skin has been present since early childhood. His mother, 
aged 50, who is in good health, is said to have numerous lumps all over her body. 

Physical examination.— Universal patchy brown pigmentation of irregular 
distribution. A few small cutaneous lumps on the trunk and a few subcutaneous 
nodules on the trunk and limbs. All are soft, circumscribed and painless. Severe 
scructural scoliosis, primary curve to left in thoracic region. 

X-ray examination (Mr. C. W. Durward).—Severe scoliosis; ? cystic areas in 
several of the mid-thoracic vertebre (one shown in accompanying illustration, p. 11). 
Pelvis and femora normal. 

Comment.—Structural scoliosis is of sufficiently frequent occurrence in 
von Recklinghausen’s disease to merit recognition as one of its complications. 
It may be neurogenic in origin or due to changes in the vertebre. Seeing that 
motor paralysis is not a feature of von Recklinghausen’s disease, and that bony 
changes are well known, it is reasonable to suppose that the scoliosis is due to 
neurofibromatous deposits in the vertebral bodies. Such changes in the pelvis and 
long bones have been well described by Brooks & Lehman (Surg., Gyn. and Obst., 
1924, 38, 587), and others. Skiagrams of the spine in Capener’s case (Proc. Roy. 
Soc. Med., 1935, 28, 1368) showed cystic areas in the vertebra, and similar shadows 
are present in this case. 

The question of treatment is of more than academic importance. In the present 
case, the patient is most anxious that something should be done to relieve his pain. 
In another well-known case shown before the Clinical Section by Dr. Parkes Weber 
(Proc. Roy. Soc. Med., 1934, 27, 638), a severe paraplegia developed and was due to 
gross spinal deformity that had progressed unchecked for a number of years. Apart 
from such palliative measures as the fitting of a spinal support, spinal fusion seems 
to be the only possible line of treatment. Though it is unlikely that the most 
successful fusion would completely arrest the progress of the deformity, it is possible 
that it might retard its development considerably. 


[December 3, 1935} 
Recurrent Dislocation of the Shoulder 
By H. F. Mosrtey, F.R.C.S. 


THIS paper is an attempt to evaluate the end-results of the various operations 
for recurrent dislocation of the shoulder. I have to-day shown several cases. 
They represent examples taken from a group followed up from hospital and private 
cases: ten of the President's, eight of Mr. Bristow’s, fifteen of Mr. Girdlestone’s, 
five of Mr. Perkins’, and one of Mr. Boggon’s. Out of twenty-four cases in the 
records of St. Thomas’s Hospital sixteen have been traced and examined during the 
past four months. Mr, Girdlestone’s cases being scattered over a wide area, it was 
only possible to examine two personally, the others replying to a questionnaire. 

For the purposes of this analysis the operative procedures employed may be 
divided into three groups: (a) The muscle-sling operation. (b) The anterior-block 
operation. (c) The check-ligament operation, in which fascia or tendon is used as 
a sling to prevent excessive excursion of the head of the humerus in its various 
movements. The procedures introduced by Gallie, Henderson, and Nicola may be 
cited as examples. 

The muscle-sling operation.—The principle of Clairmont’s operation consists in 
separating the posterior portion of the deltoid, bringing it forward through the 
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quadrilateral space, and fixing it anteriorly. Thus we have a slip of muscle which 
contracts on abduction of the arm and acts as a sling, limiting the downward move- 
ment of the humeral head. This is the most difficult of the various operations and 
one finds it especially so in patients with the short, fleshy deltoid, where the slip may 
not be sufficiently long to fix anteriorly. Further, the cases subject to epilepsy bring 
out the fact that the anterior attachment is often not capable of severe strain. 

Eight out of ten cases operated upon by this method were traced and examined. 
The information is collected in Table I. Of these, six cases have been classified by 
me as perfect results, although four of these have had from two to four subluxations 
since operation. These subluxations occurred, with one exception, within the year 
following the operation, which seems to be a characteristic feature. 

Two cases were failures; both patients were subject to epilepsy. The second 
patient in this table, however, had only one fit, i.e. at the time of the original 
dislocation, and the recurrence after operation was not due to forcible falls during 
attacks. This patient was operated upon a second time in 1930, when a fascial 
sling, limiting abduction and external rotation of the humeral head, was constructed, 
and he has been free from dislocations since. His abduction and external rotation, 
however, are both still limited by about 30. 

The sixth case is a complete failure and the patient wears an appliance limiting 
abduction beyond 40”. 


TABLE I.—CLAIRMONT’S OPERATION, 


Dislocations Time since 
before operation 
Case Sex Age Epileptic operation Yrs. Mtha, Result 
1* M. 25 7 9 8 Perfect. Two dislocations just after 
operation 
2 M. 27 30 9 8 Failure. 1930, fascial sling operation. 
Perfect result since 
8* M. 23 5 8 7 Periect 
4* M. 30 Innumerable 7 8 Perfect. Four dislocations due to severe 
injuries. None in past five years 
5 F. 19 Innumerable 7 5 Perfect. Three self-reducing sublux- 
ations since 
6 M. 23 } 9 2 5 Failure. Wearssling limiting abduction 
7 M. 42 15 2 5 Perfect 
8 M. 24 3 1 11 Perfect. Two dislocations since. None 


in past year 


* Shown at Meeting. 


Case 2 alone shows any limitation of movement, which is 30° limitation both of abduction and 
external rotation. 


From these few cases we may deduce that Clairmont’s operation, properly 
performed, can give a perfect end-result in the majority of cases not subject to 
epilepsy, although there is a tendency to subluxation in half the cases during the 
year following the surgical intervention. 

Henderson of the Mayo Clinic reports eight cases with four cures. 

The anterior-block operation.—-This operation goes by the name of Bankhart, in 
England, and of Oudard, in France. It consists of the anterior approach to the 
shoulder through the delto-pectoral interval. The tip of the coracoid, with attached 
coraco-brachialis and biceps, is detached and turned downwards. The subscapularis 
tendon and anterior capsule are incised in the long axis of the limb, and the joint is 
opened. The further procedure depends on what is found. If the glenoid labrum 
is found detached, it is sewn back, if that is possible, otherwise the free part is 
removed. The coracoid process is either sutured near its original position or sutured 
low down to the lower part of the tendon of the subscapularis, as in the operation 
of Oudard, which gives an increased scarring to the anterior part of the joint. 
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Also the tenotomy of the subscapularis, if left unsutured, removes what some 
authorities regard as the deforming muscle. 

Nineteen cases treated by this procedure are summarized in Table II. Seventeen 
can be classified as perfect results, since they show full strength and have been 
free from recurrence. 

One case associated with epilepsy is classified very good. There has been no 
further dislocation, but there is 30° limitation of abduction and external rotation. 





TABLE II.—BANKHART TYPE 


OF OPERATION, 


Dislocations Time since 
before operation 
Case Sex Age Epileptic operation Yrs. Mths. Result 
1 M. 36 — Agreatmany 11 10 Perfect 
2 M. 26 12 to 14 9 7 Perfect—one subluxation 
8 F. 25 Innumerable 8 ] Perfect 
4 M. 42 6 7 9 Perfeet 
5 F. 32 fa] 7 6 Tendepvey to subluxation ; but no true 
dislocation 
6 M. 25 _ 4 6 6 Perfect 
7 F. 30 - Many 5 H Perfect 
8 M. 28 27 3 2 Perfect 
9° M. 28 - 12 2 10 Perfect 
10* M. 27 ' Innumerable 2 8 Very good, Limited ext. rotation and 
abduction 30°, 
11 M. 40 9 1 7 Perfect 
12 M. 42 - 3 J 7 Perfect 
13 M. 35 10 ] 6 Perfect 
14 M. 47 20 ] 4 Tendency to subluxation. Three dis 
locations since operation. Can do all 
work which he could not before 
15 M 41 15 1 Perfect 
16 M. 28 Many 10 Perfect 
17 M. 35 - 7 5 Limited external rotation 
18 F. 23 - 3 5 Perfect. 
19 M 26 - 3 3 Limited external rotation 





* Shown at Meeting. 


Two patients present a tendency to subluxation. Both state that the operation 
has been beneficial in that it has enabled them to do their work, which was 
previously impossible. The recurrent subluxation, however, gives a feeling of 
uncertainty which prevents full use and confidence in the affected shoulder. 

Thus this operation resulted in complete relief from dislocations in seventeen 
out of nineteen cases, including one epileptic, and in great improvement in the 
remaining two. 

Oudard reports fifteen cases without recurrence. 

Check ligament type of operation.—Twelve cases of the third group were treated 
by the procedure recently introduced and described by Nicola, and are summarized 
in Table III. One other case treated by a fascial sling was mentioned in the first 
group and gave a perfect result. 

The principle of Nicola’s operation consists in passing the long tendon of the 
biceps, denuded of synovial membrane, through the head of the humerus, in such a 
way as to pass from a point in the bicipital groove one inch below the trans- 
humeral ligament to a point on the articular service at least three-quarters of an 
inch beyond its edge. With the humerus held in a position of 90° abduction, the 
cut end is then sutured to the transhumeral ligament and the periosteum, and also 
to the distal end of the tendon. 

Of the whole number, ten are free from dislocations and have free movement and 
power. Two have suffered slight subluxation and even now have not full confidence 
in the shoulder. 
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TABLE III.—Nicota TyPE OF OPERATION 


Dislocations Time since 
before operation 
Case Se Ay Epileptic operation Yrs. Mths, Result 
l M. 28 6 5 5 Perfect 
2 F., 29 Bilateral 5 ! Very good. Two subluxations since 
Innumerable 
3 M. 23 10 to 12 5 4 Very good. One subluxation since 
4 FP. 15 Innumerable 3 7 Perfect 
5 M. 33 8 3 2 Perfect 
6 M. 29 6 2 7 Perfect 
7 M. 31 4 ] 8 Perfect 
8 M. 28 Many 1 5 Perfect 
9 M. 18 3 8 Some limitation of external rotation. 
Able to play tennis with arm 
10 F. 24 6 6 Perfect 
1] M 25 5 6 Perfect 
12* M 33 6 l Perfect 


* Shown at Meeting, to demonstrate full power and movement six weeks after operation. 


Nicola in his paper this year summarizes thirty-seven cases, with one recurrence 
due to severe trauma where it is probable that the tendon must have been ruptured. 

Henderson reports twenty-nine cases treated by tenosuspension, with perfect 
results in twenty-seven. This includes five cases of epilepsy, in three of which the 
patients are cured, one improved and one a failure. 

I have to thank the President, and those other surgeons who have afforded me 
the privilege of studying their cases. 


REFERENCES 
1 CuarrMont and Enruicu. Arch. f. klin. Chir., 1909, 89, 798. 
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Dr. E. BURCKHARDT (Zurich): As assistant to Professor Clairmont of Zurich, whose 
operation for recurrent dislocation of the shoulder has just been discussed, I have the honour 
of saying a few words. 

Unfortunately I am not in a position to give my chief’s results in the form of statistics, 
as the 26 cases treated at the Zurich Clinic by his method since 1925, have not yet been 
worked up in this form, but I can say now that the objective and subjective results have 
been very satisfactory, so that Professor Clairmont has not so far seen any reason to modify 
or to abandon the operation. He does, however, state clearly that the operation is 
technically difficult and requires the greatest care. 

The principle of forming a loop round the head of the humerus with the posterior part 
of the deltoid is known to you all, but among the many details which might be discussed 
here I will mention one which is most important for the success of the operation. The 
loop of muscle which is to be formed must encircle the neck of the humerus as closely as 
possible, since a wide loop cannot naturally act as an annular ligament. This condition 
can only be fulfilled if the arm is in abduction, for in this position the lateral axillary space 
comes closest to the acromion. The muscle flap must be fixed with the arm in this position, 
and it must be maintained in this position until healing has taken place. In Clairmont’s 
Clinic this is done by means of an abduction splint made of Kramer splints. 

As the operation is often difficult, for anatomical reasons, and requires the greatest care 
during after-treatment, Professor Clairmont himself acknowledges that the result cannot be 
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perfect in 100% of cases. What method, especially involving opening of the joint or even 
injury to it, can guarantee 100%, successful results? The more experience you gain of 
Clairmont’s operation the more you will like it and use it yourselves. 


The following were also shown :-— 


Cases Illustrating the Result of Tavernier’s Operation.-—N. Sr. J. D. 
Buxton, F.R.C.S. 
Two Cases treated by Nicola’s Method.—NorMAN CAPENER, F.R.C.S. 


Skiagrams of Case of Fractured Spine, with Separation of the 
Posterior Arch.—NoRMAN CAPENER (for NORMAN Lock, F.R.C.S.). 


A Case of Osteoarthritis of the Hip, successfully Immobilized by means 
of a Large Smith-Petersen Pin.—B. H. Burns, F.R.C.S. 


A Film illustrating Arthrodesis of the Toes.—C. LambBrinupt, F.R.C.S. 
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By SranLEY RowpotrHam, M.D. 


ABoUT 1929 Lucas and Henderson studied the hydrocarbon gas propylene. 
They found that whilst this gas was capable of producing anesthesia it also 
produced irregularity of the heart. Mixed with the sample they were studying, 
they discovered a cyclic isomer of propylene, cyclopropane, and this on examination 
proved to be a more powerful anesthetic and one capable of inducing anesthesia 
without affecting the heart as did propylene. 

During 1932 and 1933 Waters and his colleagues at the University of Wisconsin 
studied the action of cyclopropane on a number of cases, and early in 1934 I 
obtained some cylinders. 

This paper is largely extracted from a report on 250 cases of cyclopropane 
anesthesia published in the Lancet, 1935 (ii), 1110. 

Cyclopropane, trimethylene, an isomer of propylene, has the formula 


H H 
17 
C 

Bm s/\ & 
ke ee 

C—C 

/ \ 

H H 


which shows its cyclic structure. 

It is heavier than air (s.g. 1°46), is practically insoluble in water, but is 
very soluble in lipoids (1 e.c. olive oil dissolves 103°5 c.c. cyclopropane). It is 
inflammable and explosive in mixtures of air and oxygen. Precautions must 
therefore be taken, as with other inflammable anesthetics, to eliminate sources 
of ignition, and its use with the cautery or diathermy is contra-indicated. Cyclo- 
propane has a characteristic smell, not unlike that of ethylene, but it is not 
irritating when inhaled in the concentrations necessary for producing anssthesia. 
It can be compressed into cylinders without undergoing chemical change. At a 
pressure of 75 lb. it is liquefied, and a 100 gallon nitrous oxide cylinder will hold 
624 gallons of cyclopropane. 

Properties. —Cyclopropane is a powerful anesthetic, of the potency of chloroform 
but without its depressing effect on the circulation. In most cases it produces a 
definite increase in the systolic blood-pressure. Shortly after the commencement 
of administration the patient’s systolic pressure rises ten, twenty, thirty, or more 
points, and the diastolic pressure follows, but not usually to such a degree. If the 
anesthesia be now lightened the blood-pressure begins to fall, only to rise again 
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on addition of more cyclopropane. The higher the concentration of cyclopropane, 
the higher the blood-pressure, almost to the stage of respiratory arrest, but in cases 
in which the pulse becomes intermittent through overdose, and also in patients 
suffering from shock, this rise is not maintained. There is definitely-more capillary 
bleeding than with other anesthetics, which is to be expected. 

Waters and Schmidt in their report on cyclopropane, published in the Journ. 
Amer. Med. Assoc., say :— 


““Cyclopropane is capable of producing narcosis when inhaled in concentration as iow as 


4%... the average concentration of cyclopropane for first plane, third stage anesthesia 
(roving eyeball) was 7°4%, while second plane (fixed eyeball) .. . required an average of 
13-1%, and third plane, with intercostal paralysis required an average of 23-2%. ... . Fourth 


stage anesthesia, or respiratory arrest, was produced with an average concentration of 
42-9%, When produced in the presence of high oxygen concentrations, such respiratory 
arrest has not been found to cause harm provided ample tidal exchange is artificially 
maintained " [7). 


Cyclopropane is a respiratory depressant. It is true that deep anwsthesia, with 
consequent depression of the respirations, is very easily and quickly attained, and 
the impression may at first be formed that it affects the respiratory centre more 
powerfully than is actually the case, but some patients (especially those who have 
received full premedication) cease breathing before muscular relaxation can be 
obtained. 

In low concentration cyclopropane is non-irritant, and laryngospasm is only 
caused by inhaling very high percentages of the gas. There is no increase in the 
depth of the respirations, and deep anesthesia may therefore be produced without 
the anesthetist being aware of it unless the greatest care and watchfulness are 
maintained. There is very little, if any, increase in the pulse-rate. 


ADMINISTRATION 


Premedication.—Most patients received omnopon, gr. 1/30 per stone body-weight, 
one hour before operation. This is, as a rule, insufficient to cause marked depression 
of the respiratory centre. A few patients were given intravenous nembutal or 
evipan, either alone or following omnopon, or omnopon and scopolamine. In the 
latter case respiratory depression was marked, arrest generally occurring without 
abdominal relaxation. For the sake of economy, some form of carbon-dioxide- 
absorption technique is generally used. Intubation with a full size tube is recom- 
mended, so that when necessary it is easy to continue respiration artificially by 
squeezing the bag. The deeper planes of anwsthesia may thus be obtained, and the 
patient will remain in good condition so long as this is kept up. 

Complicated apparatus is not necessary; a well-fitting mask with Clausen’s 
harness, a one-gallon rebreathing bag (containing from two to four ounces of soda 
lime) and two glass flow-meters, specially graduated to measure up to one litre of 
gas in multiples of 50 c.c. are all that is necessary. 

The McKesson apparatus with cyclopropane fittings and carbon dioxide absorption 
outfit is efficient, but we have not found it so easy to use, nor so economical of gas, 
as our original simple apparatus. 

At the commencement of induction the bag is filled with oxygen, the face-piece 
is firmly applied, and cyclopropane is then run in at the rate of 250 c.c. per minute. 
This is gradually increased to 500 c.c. per minute (or more, as necessary). The 
oxygen flow is now adjusted to about 250 c.c. per minute (quantity required by 
patient is quickly ascertained) and after a period which may vary from one to five 
minutes, cyclopropane flow is stopped completely. 

Induction is remarkably quiet and excitement is seldom seen ; there is no cough- 
ing or laryngeal spasm, nor are respirations increased ; they are, in fact, usually 
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very shallow, especially when preliminary narcotics have been used. In these cases 
they may even cease altogether without the supervention of true fourth-stage 
anesthesia, for the patient is not completely relaxed. If full relaxation is necessary, 
the patient is intubated and we continue respiration artificially by squeezing the bag. 
The deeper planes (with relaxation) are thus easily obtained and the patient remains 
fit so long as this is kept up. Once this stage has been reached, the mixture in the 
bag is weakened by the addition of more oxygen, and spontaneous respiration usually 
very soon begins, the patient afterwards remaining relaxed although the concentration 
of cyclopropane respired has become considerably reduced. In most cases, once the 
patient is anwsthetized, cyclopropane need be added only at long intervals, to make 
up for loss through the apparatus or to deepen anesthesia if and when necessary. 


PHYSICAL SIGNS 


The signs of anesthesia are exactly the same as those seen with other general 
anesthetics, but the administrator who has been in the habit of depending upon the 
depth of respiration as an indication of the depth of anesthesia may find himself 
somewhat at sea with the very shallow respiration which occurs in cyclopropane 
anesthesia. In very early (first plane) anwsthesia, the eyes move. As the patient’s 
respiratory centre becomes paralysed by the action of the gas the respiratory 
excursion becomes progressively less, until finally the diaphragm alone is carrying 
on the function of respiration. If the anesthetic is further pushed, diaphragmatic 
movement becomes more and more depressed until finally complete respiratory arrest 
occurs. Except in those cases in which there has been heavy premedication, 
relaxation occurs early, and is extremely good, due, it may well be, to the full 
oxygenation of the muscles. 

The pulse-rate is usually unaffected with cyclopropane, but occasionally in patients 
who are in poor condition and in cases of overdose, changes occur in the character 
of the pulse—sometimes an increase.in the rate, but more often a slowing to 
between 50 and 60, accompanied by arrhythmia, which may be due merely to extra- 
systoles or to a true auricular fibrillation. Inflating the lungs with pure oxygen, 
followed by a reduction in the cyclopropane concentration, usually stops the 
arrhythmia. 

RECOVERY 


Recovery after cyclopropane anesthesia is usually fairly rapid and without 
excitement or other undesirable effects. Speaking generally, the time of recovery 
depends upon the amount of cyclopropane which the patient has had and also upon 
the premedication. A patient, under the lightest anesthesia for a short time, will 
become conscious as rapidly as one who has had nitrous oxide and oxygen, and with 
no more after-effects, but after a high abdominal operation when the patient has been 
deeply anzesthetized for an hour or more, consciousness is not regained for a con- 
siderable period. 

We have not had trouble with the breathing, and the patient's colour remains 
good throughout the period of recovery. Nausea and vomiting are not absent; 
they are definitely less than with ether but more than with gas-and-oxygen, even 
when there has only been light anesthesia, equivalent to that obtained with that 
anesthetic. On the whole, cyclopropane affects the patient’s metabolism very little, 
and although vomiting is present in a fair proportion of cases, there is no evidence 
of damage to liver or kidney. 

The blood-pressure, raised during the administration, usually falls to normal 
within about fifteen minutes and (except in the presence of surgical shock) does not 
appear to swing below the patient’s previous normal pressure. 

The table is an analysis of 250 administrations of cyclopropane by my colleagues 
at the Cancer Hospital and myself. A written report was made by the ward Sister 
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on each patient’s condition following operation, and it is from these reports that the 
table has been compiled (remarks were occasionally added by ourselves). The 
nursing staff have no doubts as to the superiority of cyclopropane anesthesia. 


Group 


Light Lower Upper Toxic 
anesthesia abdominal abdominal thyroid Totals 
Number of cases we ine 106 44 87 13 260 
Nausea only _.. sa ia 10 4 4 0 18 
Vomited : 
l oe ae es 20 8 14 4 46 
2 ‘a me oe 10 3 8 0 21 
} om = ae 3 2 5 2 12 
Percentage of patients c/o nausea 
or vomiting tee a 40-4 38-6 35-6 46-1 
Headache tes as ~y 5 0 0 1 6 
Restlessness ... ns = 12 5 17 1 35 
Collapse : 
Mild 3 l 5 2 11 
Severe ae ee 0 l 4 2 7 
Respiratory complications 1 0 2 0 3 
Died aor one 0 l 4 0 5 


The five fatal cases were as follows :— 

(1) Tamour of kidney. Died twelve hours afterwards, of shock. 

(2) Cksophagectomy. Died two hours after return to ward; fit until pneumo- 
thorax during operation. Cyanosed. 

(3) Carcinoma of stomach and cesophagus. Died on operating table (see below). 

(4) Gall-bladder. Died of pulmonary embolism. 

(5) Carcinoma of gall-bladder. Died three days after. Bad risk. Jaundiced. 

Case 3 was that of a man aged 52 with neoplasm of the stomach, high up and 
extending into the csophagus. There was a six months’ history of pain, vomiting 
and rapid wasting. Weight 84 st. Hemoglobin (after blood transfusions) 66%. 
Premedication, omnopon gr. 35. Induction was uneventful; the patient was 
intubated, and relaxation, which owing to the nature of the operation required to be 
full, was only obtained by artificially inflating the chest, the patient having ceased 
spontaneous respiration before relaxation was obtained. Oxygen was running at 
3 litres per minute, and cyclopropane at 400 c.c. per minute. 

The abdomen had been opened about five minutes (this was about twelve 
minutes from the commencement of induction), the bag was being squeezed 
rhythmically about twenty times a minute, when the patient became pale and the 
pulse stopped. The lungs were immediately inflated with pure oxygen, but all 
efforts at resuscitation (including heart massage and injection of adrenalin into the 
heart muscle) were in vain. Unfortunately we were unable to obtain a post-mortem 
examination of this case. If was a poor risk, and undoubtedly the heart was unable 
to stand up to the stress of deep anesthesia. 


SUMMARY 


In spite of some disadvantages, cyclopropane is a valuable anesthetic agent, and 
it possesses properties which are not afforded by other anesthetics. Its chief 
sphere of usefulness is for obtaining deep anesthesia, or for temporarily fortifying 
gas-and-oxygen. The latter is so innocuous and so free from after-effects that I see 
no reason to suggest that cyclopropane should replace it when light anesthesia is all 
that is required. 

One of the disadvantages of cyclopropane is its cost, but with carbon dioxide 
absorption technique 24 gallons will suffice for an hour’s anesthesia [this amount 
at present costs 7s. 24d., but British-made gas will only cost 2s. per gallon], so that 
with care the cost per case should not exceed that of other anesthetics. A real 
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disadvantage is that of capillary bleeding. In one or two cases with high 
blood-pressure in which I have given cyclopropane, no ill-effects have been noted, 
and it is remarkable that the blood-pressure has risen only three or four points. 

Induction is always pleasant for the patient with no sensations of bursting, 
throbbing or choking, such as are sometimes complained of with other anesthetics. 
Although the odour of cyclopropane as it issues from the cylinder is not pleasant, 
patients are not aware of it during induction, nor do they complain of unpleasant 
taste or smell during the recovery period such as occurs with ether. We have never 
failed to obtain complete abdominal relaxation although it has often been necessary 
to increase respiratory exchange by artificial methods. When this is resorted to it 
must be born in mind that one is dealing with an extremely potent agent which is 
not without its effect on the heart muscle. 

The fact that cyclopropane is neither a respiratory stimulant nor an irritant makes 
it necessary that the anesthetist should exercise the greatest care in its administration ; 
but in the hands of the expert we consider it to be an anesthetic of great utility 
and value. 
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Discussion.—Dr. FRANKIS EVANS said that he had only used cyclopropane in about 50 
cases. He had used the absorption method advocated by Dr. Rowbotham, and the circular 
method. He found the former adequate for cyclopropane, but not for ether, which showed 
that cyclopropane was a powerful respiratory depressant. He had used it for thoracoplasties, 
but had given it up in chest work owing to the excessive hemorrhage caused. Overdose 
had caused definite cardiac arrhythmia of an alarming type in one particular case, but the 
patient had soon recovered after the anesthesia was lightened. 

Complete relaxation was not always easy to obtain, although he did not push the 
anesthesia as far as Dr. Rowbotham did. On examining the urine of some of the patients 
he found evidence of urobilin in over half of those examined. In some this was only a trace, 
but in one or two it was strongly positive. Acetone bodies also were present in these cases. 

Nausea was definitely more prevalent than it was after nitrous oxide. From 
personal experience of taking the gas himself he knew that consciousness was lost very 
rapidly, and the inhalation of the gas was not at all.unpleasant, though nausea persisted for 
an hour afterwards. 


Mr. I. W. MAGILL reported his observations (in conjunction with Mr. R. Machray) on 
cyclopropane in the following 171 operations, most of which were carried out at the 
Brompton Hospital : Thoracoplasty 157; lobectomy 1; pneumonectomy 2; abdominal 11, 
total 171. There were no deaths connected with anesthesia in the above series of cases. 

Diathermy limited the scope of this anesthetic in chest surgery, otherwise the figures for 
lobectomy would have been higher. 

In the majority of cases in this series premedication had consisted of omnopon gr. § and 
scopolamine gr. +}, followed by a minimal dose of evipan to produce unconsciousness. 

Arterial bleeding at the site of operation was a marked feature in the majority of cases. 
The difficulty of taking accurate readings by sphygmomanometer with the patient in position 
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for thoracoplasty was apparent. In the few cases in which this was done, systolic pressure 
was appreciably raised. Muscular relaxation was much greater than with nitrous oxide and 
oxygen, retraction of the scapula being thus facilitated. The quiet respiration and perfect 
oxygenation were consistent with the ideal of respiratory rest in pulmonary disease. In this 
respect carbon-dioxide-absorption technique probably played a considerable part. 

Recovery was noticeably longer than with nitrous oxide and oxygen or with ethylene, but 
this was an advantage. However dramatic the abrupt return to consciousness following 
nitrous oxide and oxygen, it was not always the best thing for the patient. It had been 
hoped that, in view of the cyclic formula, the after-effects of cyclopropane would be, if 
anything, less than with nitrous oxide and oxygen. In this respect cyclopropane was 
disappointing. Comparison with nitrous oxide and oxygen (see the accompanying table), 
from which it is clear that it is definitely more nauseating than nitrous oxide and oxygen. 
This disadvantage notwithstanding, cyclopropane was a godsend in the surgery of the 
chest. 

POST-OPERATIVE NAUSEA AND VOMITING 


Cyclopropane ... we 80 unselected cases 
Nitrous oxide and oxygen 80 a a 
Cyclopropane Nitrous oxide Cyclopropane Nitrous oxide 
and oxygen and oxygen 
None 38%, 40%, +} 23%, 15%, 
Slight 25% 28%, A 6% 1% 


Dr. C. LANGTON HEWER said that in his opinion cyclopropane was unlikely to come 
into routine use, owing to its three disadvantages. These were: (1) The explosibility of 
anesthetic mixtures of cyclopropane-oxygen, (2) the increased hemorrhage from the raised 
blood-pressure and (3) the tendency to respiratory depression and even arrest when the 
deeper planes of anesthesia were reached. 

On the other hand, cyclopropane had two great virtues, namely, the extremely high 
percentage of oxygen compatible with full anesthesia without premedication, and the 
absence of irritation to the respiratory passages. These properties rendered the gas 
particularly suitable for two groups of operations: (1) Major thoracic surgery (except when 
bronchial fistula was present or when lung tissue was to be divided by the diathermic 
cautery), (2) bad risk cardiac cases, e.g. total thyroidectomy for congestive heart failure. 

As regards after-effects, Schmidt and Waters in America had investigated 2,200 cases 
anesthetized with cyclopropane-oxygen, and compared them with 2,200 similar operations 
performed under nitrous oxide and oxygen and ethylene-oxygen, the closed-circuit technique 
being used in each case. The figures for vomiting and respiratory complications were in 
favour of cyclopropane, but there were more circulatory complications and post-operative 
deaths than with the older methods. 

He suggested that in order to reduce the risk of explosion, it might be worth while 
to experiment with the addition of an inert gas, such as nitrogen, as it was possible that a 
non-explosive three-gas anesthetic mixture might be evolved. 
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PETROSITIS is the term which has recently come into use for denoting 
inflammation of the petrous pyramid. The situation of the bone, wedged in as it is 
at the base of the skull, has made it difficult for surgical approach, so that the recent 
planning of definite surgical procedures to deal with the disease has been a matter 
of great interest. 

It is noteworthy that Chamberlin, in Jackson and Coates’ textbook, published 
in 1929, in summing up the treatment of the Gradenigo symptom complex, says : 
“ Although the mastoid operation, with the free drainage which it affords, does not 
ensure relief, it is the best means which we have, and certainly lessens the dangers 
of intracranial involvement.’’ Nevertheless, previous to this a few cases of 
operative treatment had been recorded. 

In briefly reviewing the progress that has been made since Gradenigo published 
his original paper in 1904, drawing particular attention to the apical cells and 
paralysis of the sixth nerve, I propose to limit my remarks to more or less recent 
work on: (1) Structure of the petrous bone. (2) Pathology. (3) Radiology. 
(4) Clinical aspects. 

(1) Structure of the petrous bone.—The distribution of the air-cells in the petrous 
bone has been studied by many authors. In this country Cheatle’s work is well 
known, and Bezold, Politzer, and others have described the cellular distribution. 

Myerson, Rubin, and Gilbert published an anatomical study in 1934. Pneuma- 
tization of the petrous apex was found in 11%, a diploic tip in 11% and a sclerotic tip 
in 71%. This compared with a pneumatized mastoid process in 38% and sclerotic 
in 30%. No bone up to 74 years showed a pneumatized apex, the youngest 
pneumatized tip being 15 years. The authors divided the cells into supracochlear 
and infracochlear groups, and found that the most common were the anterior surface 
cells above the cochlea, originating in the angle between the superior semicircular 
canal and the facial nerve, and the jugular bulb group (subcochlear and posterior 
cochlear). In only two specimens were peritubal cells found leading to the petrous 
apex. Hagens in his series (50 bones) found pneumatization in 34%. Marrow was 
found in 94% of the petrous apices. Belinoff and Balan, out of 40 bones, found a 


diploic type in 22°5%, a pneumatic type in 35% and a mixed cell type in 42°5%. In 
1 
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37°5% the structure of the mastoid process and pyramid apex was identical, and in 
62°5% different. Glick describes a series of microscopic preparations of the temporal 
bone, and points out that pneumatic cells are present in the petrous apex more 
frequently than is generally believed. In a number of specimens he found bony 
dehiscences directly under the gasserian ganglion. References to cell-tracts have been 
made by numerous continental workers, and Kopetzky gives a complete list of these 
in his paper in the Archives of Otolaryngology, July 1933. There are considerable 
differences in the estimates of the amount of pneumatization normally to be found, 
and this is probably partly explained by the difference in the technique of 
preparation. 

Zagleton, in his paper on “ Unlocking of the petrous pyramid,” discusses very 
fully the anatomical character and special peculiarities of the petrous bone. Quoting 
MeMurrick, he says: “The internal third of the temporal bone contains an intra- 
cranial space-developing portion, the apex cells containing blood-forming marrow 
substance, morphologically the same as the marrow of the long bones. The petrous 
belongs to the more primitive type of cartilage bone.’’ He later points out that the 
blood supply is from the periosteum loops, the nutrient arteries of the apex being 
twigs sent from the carotid plexus to the compact cortex, and this fact, together 
with the fact that the apex is a growing bone and contains marrow cells capable 
of direct infection, renders the apex especially liable to infection reactions in 
mastoiditis. 

(2) Pathology.—Pathologically, the disease petrositis is either a spreading 
osteitis or an osteomyelitis. There is not a great deal of microscopic work published, 
and the deductions from macroscopic appearances may be deceptive. It is interest- 
ing that the American authors whose recent work has focused attention on the 
operative treatment of the disease hold divergent views as to the pathology. 
Kopetzky and Almour only see a coalescent petrositis, whilst Eagleton suggests that 
the condition is always osteomyelitis. Kopetzky and Almour state that the pro- 
gress of the disease is the same as in a cellular mastoid, and its course can be 
followed macroscopically. All their cases occurred in pneumatized mastoid processes. 
At the original operation cells were found to extend well forward into the zygoma. 
In the region of the antrum and the area posterior to the superior semicircular 
canal cellular elements were present. In most of the cases with which they dealt 
there was suppuration in the mastoid process which in all, except one case, 
preceded the development of suppuration in the petrous pyramid. In the majority 
of instances suppuration in the mastoid process and the middle ear cleared up and 
an interval of time elapsed before the onset of symptoms denoting that the suppura- 
tion had spread into the perilabyrinthine tracts toward the pyramidal tip. These 
authors detail the routes of invasion as follows :— 

(1) From the antrum or epitympanic space above or below the superior semi- 
circular canal following the postero-superior surface of the petrosal pyramid into the 
tip. (2) From the peritubal cells into the pyramidal tip. (3) From the peritubal 
cells directly into the carotid canal and then rupturing into the cavum Meckelii. 

Friesner and Druss give the following routes of extension from the middle ear 
and mastoid cavity to the apex, collected from the work of Perkins and others :— 

(1) Sublabyrinthine route, extending from the tympanum below the labyrinth 
and internal auditory meatus to the petrous tip. (2) From the mastoid antrum, 
through the subarcuate fossa or the petro-mastoid canal, which passes inwards 
beneath the superior semicircular canal and reaches the layer of cells above the 
internal auditory meatus to the petrous tip. (3) Carotid canal by eroding the bone 
on the anterior tympanic wall or through one of the carotico-tympanic foramina, 
which give passage to the carotid branches of the tympanic plexus. (4) Layer of 
cells extending along the Eustachian tube, from the tympanum to the petrous tip. 
{5) Along the superior or inferior petrosal sinuses to the apex. (6) Extension of an 
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extradural abscess of the petrosal sinus to the apex. (7) Induced trauma at operation 
or otherwise. 

Friesner and Druss give a detailed microscopic study of three temporal bones in 
three cases of otitic suppuration associated with paralysis of the external rectus 
muscle. They trace the disease definitely through the cells and say that: “It 
cannot be denied that the majority of infections of the petrous pyramid that reach 
the apex do so by direct extension through the cells.” E. P. Fowler, Junr., describes 
six cases of meningitis of otitic origin. Serial sections were examined in all of these, 
and petrositis was found. In none of the cases were there definite clinical signs of 
the disease, and he concludes that petrositis is much more common than is generally 
supposed. 

An infection in the petrous will not necessarily reach the apex, and whether it 
does or not probably depends on the structure of the particular bone. Complete 
healing of the petrous may occur after simple complete mastoid drainage, or 
perforation of the cortex may occur, causing a subdural abscess, which may burst 
into the meninges after a quiescent period. Eagleton discusses very fully the 
pathology he found in his cases, viz., osteomyelitis. Ruskin describes the venous 
circulation of the petrous bone. His object is to show: First, that the earliest sign 
of involvement of the petrous bone, preceding the suppurative state, is disturbance 
of circulation in the venous network of the bone; second, that there are two 
outstanding syndromes, one described by Gradenigo, with involvement of the sixth 
nerve and orbital pain, the other described by himself and characterized by edema 
of the lower eyelid, temporo-maxillary orbital pains and trismus. The cause in 
the former case is congestion of the inferior petrosal sinus, and in the other 
congestion of the pterygoid plexus. 

(3) Radiology.—The study of this disease has been helped by radiologists, as the 
cellular structure can be demonstrated in radiograms. The verticomental position 
is generally used, and attention has to be directed to: (1) Amount of aeration. 
(2) Decalcification. (3) Loss of trabeculation. (4) Loss of continuity of details. 
Papers have been published by Geyman and Clark, Nager and H. K. Taylor. 

(4) Clinical Aspects.—The clinical history of a case with invasion of the petrous 
apex is usually fairly typical. It begins with an acute otitis media, for which a 
myringotomy is performed. Later the mastoid becomes involved and a simple 
mastoid operation is carried out. During the post-operative stage conditions are 
fairly satisfactory, but occasional headaches occur. Then comes the “ pain behind 
the eye’’ and occasional pain in other branches of the fifth nerve. The mastoid 
wound usually heals well, but discharge from the middle ear continues, or it may 
first clear up and then recur. There is an irregular temperature, running up to 
about 101°. Signs of labyrinthine irritation and paralysis of the sixth and seventh 
nerves may occur. 

Following this: (1) Recovery may take place. (2) Meningitis may occur. 
(3) (Rarely), lateral or retropharyngeal abscess may form, and on discharge of the 
abscess recovery May occur. 

Eagleton says: “ During the terminal stage all of my patients presented a 
symptom-complex characteristic of pontine cisterna meningitis, viz., the patient 
is unconscious but not stuporous. He lies on his back with his head extended and 
his eyes closed. When spoken to he arouses and will answer questions, and then 
dozes again. .There is some headache, but little of the agonizing pain and none of 
the general restlessness and screaming of cortical meningitis. In a few days he 
dies.”’ 

It is rare for the signs of petrositis to occur at the same time as the original 
otitis, but this has been recorded. 

Kopetzky and Almour now divide their cases into acute and chronic. The 
difference is one of degree, the drainage in the acute cases being insufficient, so that 
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an encapsuled extradural abscess is formed. At this period the symptoms are 
relieved, only to be followed by signs of meningitis if the condition is not relieved 
by operation. Paralysis of the sixth nerve occurring in suppuration of the middle 
ear disappears spontaneously in the majority of cases, usually after a mastoid 
operation. Its presence is not an indication for operation on the petrous, and its 
absence is no indication that the petrous is not involved. Meltzer discusses the 
Gradenigo syndrome fully, and Friesner and Druss show that in four cases 
submitted to microscopic examination, three showed certain evidence of involve- 
ment of the petrous, and in the fourth there was no such evidence. 

The clinical difficulty is to decide when not to operate and when to operate. 
Careful watching, once the diagnosis of petrositis is made, is indicated, but the 
appearance of signs of meningitis increasing in intensity makes interference 
advisable. The recognition of the Kopetzky interval with diminution of discharge 
is an important sign. If the discharge is increased at this time, a waiting policy 
should be followed. 

The practical conclusions I would draw are that :— 


(1) All cases showing extensive pneumatization of the mastoid at the primary 
operation should have the petrous apex radiographed. 

(2) The occurrence of “ pain behind the eye” in the presence of suppuration of 
the middle ear should be considered evidence of petrositis. 

(3) Paralysis of the sixth nerve is not an indication for a petrous operation, 
but absence of paralysis of the sixth nerve is no indication that petrositis is not 
present. 

(4) Operation is indicated: (a) When meningeal signs (headache torpidity, 
irritability, neck rigidity, vomiting) show themselves and increase; (b) When 
radiological evidence shows increase of disease in the petrous ; (c) When the Kopetzky 
latent period appears with decrease of discharge from the middle ear. 

(5) Petrositis may occur without the “ pain behind the eye” and may result in 
meningitis. The diagnosis is extremely difficult and further work is required on the 
subject. 
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Illustrative Specimen—Right temporal bone from a case of  petrositis. 
A girl, aged 12, was admitted to hospital on 14.11.32 with a history of right 
earache (four days), and discharge from right ear (two days). Temperature 99°4° F. 
Typical case of mastoiditis, with no symptoms or signs suggesting complications. 
17.11.32 : Right cortical mastoid operation. Condition of bone suggested a 
hemolytic streptococcal infection. Wound left open and lightly packed. 
Convalescence normal; child discharged healed on 1.12.32. 
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On 29.12.32 she was readmitted with meningitis. Since her discharge from 
hospital she had been well except for an occasional headache; no eye pain. During 
the previous week she had been particularly well and had attended school. Lumbar 
and cisternal punctures carried out. Culture of haemolytic streptococci from 
cerebrospinal fluid. 

Post-mortem report (Dr. Scott-Williamson).—Brain: Vertex injected, but no 
evidence of meningitis or spread of pus. Base: Purulent basal meningitis. Source 
of infection from a window of necrosis (healing) at the apex of the petrous. 


The Treatment of Petrositis 
By F. W. Watkyn-THomas, F.R.C.S. 


First of all, it is important to remember that, in the great majority of cases, 
petrositis is curable by an adequate mastoid operation, with systematic exenteration 
of all discoverable cells. It is rarely necessary to perform a radical operation ; still 
more rarely is it necessary to carry out a deliberate exploration of the petrous 
pyramid. 

Next, chronic petrositis is an uncommon condition. It does occur, and is 
sometimes responsible for sequestration of the petrous bone, cases of which are 
reported from time to time at our meetings. It seems probable to me that some 
cases which we describe as “ latent labyrinthitis with necrosis’ should rather be 
included in the category of petrositis. I refer to those cases in which a complete 
loss of labyrinthine function is revealed by the routine examination of a patient with 
chronic suppurative otitis media and, at operation, the labyrinth is found as a 
sequestrum in a granulating or pus-filled cavity. The most likely explanation of 
the condition is that the dense bone of the labyrinth survives the destruction of the 
surrounding cancellous bone, but the vascular supply of the labyrinth does not 
survive and so the whole labyrinth slowly dies. The slowness of the process would 
account for the fact that in some cases of “latent labyrinthitis” the most careful 
questioning fails to elicit any history of vertigo or other labyrinthine symptoms. 
There is also a small group of cases in which petrositis declares itself by the 
appearance of a lateral pharyngeal or pterygo-maxillary abscess. 

In the majority of cases petrositis follows an acute mastoiditis, generally in a 
fully pneumatized mastoid, although cases have been reported in which the 
predominant structure was diploetic. Usually the petrosal invasion is a late 
complication, and occurs after the third week. I would say emphatically that the 
appearance of signs of petrositis in a patient on whom we have performed an 
adequate mastoid operation does not compel us forthwith to proceed to further 
surgical intervention ; still less are such signs and indication for immediate 
exploration of the petrous. If the signs, such as neuralgia and vertigo, are 
fluctuating but not increasing in severity and are associated with a free discharge, we 
may take it that the pus has found a channel of exit and we are justified in waiting, 
so long as there is no evidence of septicemia and no signs of meningeal reaction. 

I lay particular stress on the importance of a free discharge because in the most 
dangerous cases of all—the cases of mucosus otitis, where the infecting organism is 
the so-called ,Streptococcus mucosus capsulatus (really probably Pneumococcus III), 
there is a most ominous absence of discharge. It is in these cases that the 
radiologist can help us most, for in mucosus otitis the destruction of bone is so 
disproportionate to the signs, or rather to the absence of signs, that skiagrams are 
often our only positive evidence of the advance of infection. The sudden cessation 
of discharge is a warning sign; it may mean that the wall of the petrous pyramid 
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has been perforated, and that the pus is leaking into an extradural abscess. The 
guiding signs which indicate further intervention are an increase of the local 
symptoms, evidence of septicemia and, above all, any signs of meningeal irritation. 
If we have to operate, what is the right operation to perform? Technically the 
approach to the petrous pyramid is difficult (fig. 1). The possible routes to the apex 
of the pyramid are from in front and below or from above. But here [ should like 
to say that our object is not to find the apex of the petrous, but to find the pus. 

















Fic. 1.—The relations of the left outer, middle and inner ear, as seen from above. (After Korning: 
Denker and Kahler’s ‘‘ Handbuch.’’) Semi-diagrammatic. 

A—B, plane of the superior canal. 

1, External auditory meatus ; 2, facial nerve ; 3, foramen spinosum ; 4, foramen rotundum ; 5, foramen 
ovale; 6, foramen lacerum; 7, cochlear nerve; 8, vestibular nerve; 9, jugular foramen ; 10, foramen 
magnum ; 11, aqueduct of the cochlea; 12, aqueduct of the vestibule and saccus endolymphaticus. 

Lateral sinus, area shaded by slanting lines. 

Internal carotid, area shaded by vertical lines. 

Eustachian tube, middle ear, antrum and cells, dark grey area. 


The apex is an anatomical landmark, the pus is a surgical reality, and the apex 
is not the only point where the pus can break through into the cranial cavity. 

To Almour and Kopetzky we must give the credit for the first planned attack on 
the apex by the anterior route. Their line of advance is by perforation of the bone 
between the carotid canal and the cochlea (fig. 2). Their method may be summarized 
thus: An extensive radical mastoid operation is done, and the root of the zygoma 
and the anterior wall of the bony meatus are cut down until the mouth of the 
Eustachian tube is exposed. The tensor tympani muscle and the processus 
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cochleariformis are removed. A 1°5 mm. burr is driven in just posterior to the 
Eustachian orifice and directly below the tympanic roof at an angle of 20° to 25° 
to the axis of the external auditory meatus. This opens a pyramidal space bounded 
by the cochlea behind, the carotid canal in front and the Eustachian tube 
externally. It has been shown that the carotid canal is separated from the basal 
turn of the cochlea by a minimum distance of 6mm. The apex of the pyramid is 
below and the base is above; through this space the apex can be reached. The 
uppermost part of the carotid canal is below the roof of the Eustachian orifice. 
Ramadier has improved on this method by deliberately opening the carotid canal, 
and working along it. 

To these anterior operations there are great disadvantages, apart from the 
technical difficulties. I do not think it is a fair objection to say that we should 
not perform an unnecessary radical operation: the patient’s life is at stake, and in 
any case the amount of hearing which survives a severe petrositis is usually trivial. 
More valid objections are that the track for exploration is too narrow and there is 
no opportunity to inspect the dura; as Almour very fairly points out, his method is 
not suitable for cases in which the pus has already broken through into the cranial 





Fic. 2.—View of inner tympanic wall, showing the relations of the cochlea and the 
carotid canal. (After Korning: Denker and Kahler’s ‘‘ Handbnch.’’) 


cavity. Another, and a vital, objection is that Myerson, Rubin, and Gilbert, out of 200 
petrous bones found peritubal cells leading to the apex in two specimens only. The 
best-developed cells were those of the anterior surface group, between the facial 
nerve and the superior canal, and the subcochlear and posterior cochlear group 
(fig. 3, p. 8). 

If, therefore, we cannot find a definite track of infection on exploration, probably 
our best course is to attack the petrous from above. Frenckner has devised a 
method of reaching the apex by exposing and defining the arc of the superior canal. 
Then with a very sharp curette he breaks through the softer bone which fills the 
concavity of the loop and thus reaches the apex. He has done this in two cases, 
both times successfully. This method, again, gives a limited approach. The most 
generally useful proceeding is that of Eagleton, which he describes as “ unlocking 
the petrous.’’ The method is well known and has been modified in various ways by 
Voss, von Neumann and Ruttin. The essential point is a free exposure of the knee 
of the lateral sinus with the dura above and below, which allows us to attack the 
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petrous pyramid in any direction. In the patient who is shown to-day the approach 
was along the postero-superior border with freeing of the superior petrosal sinus from 
its groove. In another case, a patient of Mr. Gill-Carey’s whom I saw in consultation 
with Mr. Mollison and Dr. Symonds, the track of infection went forwards and the 
capsule of the temporo-mandibular joint was exposed in our approach. In this case 
the predominant feature was retro-orbital pain, but as a further complication there 
was a fistula on the external canal. The patient recovered with perfect hearing. 
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F, Facial nerve. 


Fig. 3. 
(After Myerson, Rubin, and Gilbert). 


There is one point in particular on which I should like to ask the opinion of the 
Section, and that is the justifiability of extensive lumbar puncture in these cases 
when there is no evidence of meningeal infection. In the case shown I did not 
hesitate to remove as much cerebrospinal fluid as I could, because the fluid was 
already milky. If we remove a great deal of fluid it makes manipulation of the 
posterior fossa dura much easier, but when the fluid is not already infected would 
there be a risk of causing meningitis by such an extensive removal ? 
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Illustrative Case.—Recurrent mastoiditis—Petrositis—Meningitis. Recovery, 

A boy, aged 14. In 1931 a double simple mastoid operation was performed. In 
July 1935, following an attack of acute tonsillitis, there was recurrence of discharge 
on the right side, with an abscess in the scar. 

August 10: Abscess incised; temperature fell to normal. September 1: 
Discharged to convalescent home. September 4: Temperature 102° to 103°, 
readmitted. September 6: Exploration of mastoid. Cells in petrous angle found 
and opened. 

There was a profuse discharge, which was not stopped by the operation. On 
September 11 temperature rose slightly, and from then onwards there was irregular 
pyrexia with slight occasional headache. There was no retro-orbital pain. 

September 25: Severe headache with vertigo, nystagmus to both sides, and 
vomiting. Temperature 103°. By midday the patient was drowsy, with retraction 
of the head and positive Kernig’s sign. The labyrinth reacted to the cold caloric 
test with normal change of nystagmus. Cerebrospinal fluid under greatly increased 
pressure. Dr. H. A. Lucas reported 12,960 cells per c.mm., 98% polymorphs; 
glucose absent ; no organisms in film or culture. 

Operation (with Mr. Gill-Carey).—The knee of the lateral sinus was exposed, the 
outer attic wall resected ; tegmen tympani et antri freely removed, and a 5 cm. area of 
squamous temporal excised. After free lumbar puncture the dura was stripped 
along the posterior-superior petrous surface and the superior petrosal sinus was 
freed by removing the posterior petrous border with the gouge. A small abscess 
was found in the bone just external to the outer lip of the internal auditory meatus. 

Lumbar puncture was performed three times during the next two days, and the 
patient was given frequent intravenous injections of hypotonic saline. After the 
third day he settled down, and further recovery was uneventful. 


DISCUSSION 
(Both papers were discussed together) 


Mr. BRAYSHAW GILHESPY said that much had been made of mastoid surgery in respect of 
petrositis, but Kopetzky in his paper referred to apical petrositis as a complication of tympanic 
sepsis, not of mastoid sepsis—i.e. one might perform a mastoid operation and get a residual 
infection from the anterior part of the middle ear; and, conversely, one might meet with 
patients with an anterior discharge from the ear, a condition which it was very difficult to 
clear up. In those cases one should be alive to the fact that there might be an apical 
petrositis which was keeping up a discharge. In that class of case also one should consider 
having a skiagram taken of the apex of the petrous bone. In the chronic cases the evidence 
was not conclusive, in his (the speaker's) view, that the labyrinth was not involved. At 
operation there were pathological findings in the region of the aditus and semicircular canals, 
but no labyrinth tests were performed. Among such cases of chronic petrositis, latent 
labyrinthitis must be hiding. These, rather than the acute group, were the dangerous cases, 
and provided examples of petrositis seen in the post-mortem room. 


Mr. STIRK ADAMS said he had come to the conclusion that two separate clinical types of 
petrositis existed. The first was the petrous inflammation spontaneously resolving, while 
the second was a precursor to meningitis. 

The first condition appeared to be very common and was often unrecognized. It was 
seen in childreri who made a slow recovery after an acute mastoid operation. In these 
children there might be no other signs but slight continued pyrexia and increased pulse-rate. 
Localizing signs were entirely absent and no headache occurred. This type was illustrated 
by the case of a child at present in the Children’s Hospital, Birmingham. Six months ago 
an acute otitis media had begun during whooping-cough. Spontaneous discharge occurred and 
the otitis subsided. Six weeks later a second acute otitis began in the same ear, and a month 
later there was mastoid tenderness, with a slightly raised temperature. At operation a 
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widely pneumatized infected mastoid process was found. Following this the temperature 
had remained intermittent for seven weeks, with a pulse-rate of 120. X-ray examination 
showed complete destruction of bone in the apex of the petrous on that side, while the child 
himself had been in perfect general health. 

The second type developed meningitis some weeks after the incidence of the acute ear 
infection. In cases developing under observation diagnosis was not difficult, but some of 
these patients first came under care semi-conscious with meningitis, and he would like to 
hear what Members thought the right treatment in that condition, and especially whether 
they thought an attack on the petrous tip was justifiable in the absence of a previous history 
suggesting petrositis. 

Figures for the incidence of cell-formation in the petrous pyramid had been quoted. He 
(the speaker) would add figures from 50 post-mortem examinations in the Children’s Hospital, 
Birmingham. In only one of these, on a child aged 12, was a pneumatized petrous apex 
present. In all others no large cells were present, the entire petrous apex being composed of 
diploic tissue with close-meshed trabecule. 

In reviewing the possible incidence of petrositis after acute ear infections he had examined 
his case-notes in this same hospital for the year 1933. In 60 cases of acute mastoid operations 
there were only five with an unexplained rise of temperature oceurring during convalescence 
after the second week. 


Mr. G. E, ARCHER said he would refer to one case of petrositis with extradural abscess 
followed by an operation and recovery. The patient was admitted to hospital because of acute 
otitis media, but there were no urgent symptoms. There had been a copious discharge for 
three weeks and asimple but extensive mastoid operation was performed. There was a large, 
celled pneumatized mastoid. The patient seemed to be making a normal recovery except 
that the copious purulent discharge from the meatus continued, though the mastoid wound 
had healed. Then a course typical of petrositis developed; the patient had pain behind 
the eye, a fifth-nerve neuralgia, and sixth-nerve paralysis. Later complete loss of sensation 
of the fifth nerve developed, first for heat and cold, later for pain and touch. There was 
slight pyrexia, never above 99° F. This continued for three or four weeks. A skiagram 
revealed a shadow near the apex of the petrous bone. He (the speaker) first carried out an 
extensive mastoid operation, going far forward and making a careful search. This showed a 
small fistula in the anterior epitympanic region and one bead of pus. On opening this 
fistula he came upon a gallery of cells in the anterior surface of the petrous; a large 
abscess was opened in the region of the semilunar ganglion, and one or two drachms of pus 
came away. Recovery after this was rapid and complete. 

The particular features of the case were the very large-celled mastoid, the copious 
purulent discharge persisting from the meatus, and the slight pyrexia in spite of this. 


Sir JAMES DUNDAS GRANT said he did not doubt that in his long career he had probably 
missed some cases of petrositis, but they could not have been common. Mr. Watkyn-Thomas 
had said, at the end of his description of treatment, that it was much more important to 
follow up the pus and make room for its escape than to carry out a definite prescribed 
operation. His (Sir James’s) own impression was that by following this out, he and his 
colleague, Percy Jakins, obtained comparative immunity from meningitis. 


Mr. E. D. D. DAviIs said that in his hospital and private practice of nearly thirty years 
he had seen only six cases which had Gradenigo’s syndrome (acute otitis media, pain around 
the eye and paralysis of the sixth nerve). Two of these cases were doubtful. In the first 
the patient, a child aged 6 years, had a very pneumatic mastoid, with headache, a rise of 
temperature, and paralysis of the sixth nerve. He (the speaker) performed a complete simple 
mastoid operation, paying particular attention to the zygomatic cells and to the retrofacial 
cells extending up to the labyrinth. The cerebrospinal fluid was normal. The child 
recovered completely and remained well, i.e. for a period of two years of observation. 

The second was a consultation case in a child of about the same age. The mastoid was 
very pneumatic. The complete operation was carried out, and everything went well for about 
two weeks, but at the end of that time the sixth nerve became paralysed, and the temperature 
was 99° F. The child ultimately recovered without any further operation. 

The third case he saw was similar to the first two. The fourth was not a real case of 
Gradenigo’s syndrome. The patient was under the care of a neurologist, had chronic 
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suppuration of the middle ear, severe headache, pain round the eye, and paralysis of the 
third and sixth nerves. He (the speaker) performed a complete radical mastoid operation, 
and tried to reach the apex of the petrous bone. He took the upper route, i.e. he removed 
the roof of the mastoid antrum and tympanum and part of the squamous temporal bone 
to expose the middle fossa dura. The difficulty was to raise the dura from the upper surface 
of the petrous bone, and he had to be careful not to perforate the dura. The patient 
improved, but she still had oculomotor paralysis and headache. He did not find any lesion, 
and the true nature of the case was obscure. 

The fifth case made him search the literature of Gradenigo’s syndrome. The patient 
had acute suppuration of the middle ear. A complete simple mastoid operation was carried 
out, and after ten days Gradenigo’s syndrome developed. The mastoid was opened again, 
but no pocket of pus was found. He died of cavernous sinus thrombosis. The suppuration 
was traced through the carotid canal and venous plexus to the cavernous sinus. The 
temporal bone, unfortunately, was lost, and was not sectioned. 

The last case was that of a young girl who had a simple catarrhal otitis media following 
acute nasal catarrh with paralysis of the sixth nerve. The paralysis disappeared with the 
catarrh, and no operation was performed. The cause of the symptoms was obscure. 

In dealing with cases with Gradenigo’s syndrome he preferred to carry out lumbar 
puncture. If the cerebrospinal finid was normal he would perform a complete simple 
mastoid operation and wait; if the fluid showed a high cell count, likely to lead to 
meningitis, he would carry out a complete mastoid operation and search for pus in the 
petrous apex, taking the upper route. He agreed with Mr. Watkyn-Thomas that the crux 
of the whole matter was to find the pus when it existed. 


Mr. T. B. LAYTON said that if there were present the earliest signs of meningitis, which 
many preferred to call meningismus or meningeal irritation, the patient's life could only be 
saved by finding the area of inflamed bone in contact with the dura. 

He had been most interested in what Mr. Watkyn-Thomas said about draining off most 
of the cerebrospinal fluid so as to gain access to the region of bone of which he was speaking. 
If there was what he (the speaker) called meningitis and what others called meningeal 
irritation, even if there was no change in the appearance of the cerebrospinal fluid, he would 
not hesitate to withdraw that amount of fluid, so as to get at the little bit of inflamed bone 
which was causing the meningitis. 


THE PRESIDENT (in reply) reminded members that in his paper he did not deal with 
operation and treatment, but he wished to mention an interesting case in which a bullet had 
performed the Almour operation; the case was included in Mr. Scott's list of war injuries. 
It was that of a man who was brought into hospital suffering from great mental torpidity, 
and extreme rheumatic changes in his joints, which prevented the use of his arms and legs. 
He also had a foul discharge from his left ear. He had been in various military hospitals, 
without being materially benefited. He came under his (the President's) observation at the 
invitation of one of the physicians at the hospital, where he was working at the time, and he 
suggested the wisdom of operating on the ear, to deal with the discharge, which seemed to 
be the cause of his condition. No help was obtained from the patient, as he would not give 
information about himself, and he had no documents, but next morning he (the speaker) 
received a message from him agreeing to an operation. He found the base of a bullet situated 
in front of the promontory; the bullet was removed with great difficulty, as it was hard to 
get a grip of it. There was a gush of pus, and it was found that the bullet was directed 
up into the bend of the carotid artery, in the exact direction which would be taken by 
asurgeon doing the operation. It was of the type used by the Germans in the early part 
of the War; the patient had been in France with the first Expeditionary Force. At the time 
of the injury, he had only experienced a click in his ear, and had fallen down; he was taken 
to hospital, whence he was able to walk. After the bullet had been removed his remark 
was, “ There! I always told them it was there, but no one would believe me.’ He recovered 
completely, from the joint condition also, and when last heard of was quite well. 


Mr. WATKYN-THOMAS (in reply) said that with regard to the question of the condition 
being a tubo-tympanic invasion, one great difficulty always presented itself to his mind. In 
cases of tubo-tympanic suppuration it was very uncommon to find any damage other than 


274 Proceedings of the Royal Society of Medicine 12 


that to hearing. When destruction of bone was present there was a discharge of thick pus 
and the discharge from an anterior perforation was always ropy and mucoid. 

In reply to Mr. Stirk Adams on the question of meningitis in these cases: With the 
exception of that group of cases in which there was definite evidence that meningitis was 
caused by suppurative labyrinthitis and which was therefore best treated by translabyrinthine 
drainage, he thought that the attack on the petrous offered the best chance of saving the, 
patient. Professor von Neumann’s figures for meningitis were the best to date, and it was 
by a similar route that Neumann dealt with his cases. 

With regard to stripping the dura from the superior surface of the petrous, he found that 
it could be done more easily by starting at the posterior angle. As much as possible of the 
bone should be cut away to get a good start with the stripping. He agreed that it was 
always difficult to strip in the neighbourhood of the superior vertical canal. 


NOTE 


The paper on “ Characteristics and Properties of Electrical Deaf Aids,” 
by Mr. J. Morris (Research Engineer, Ericsson Telephones Limited), which was 
read at the joint meeting of the Sections of Laryngology and Otology, June 14, 1935, 
has been published, by arrangement, in the Journal of Laryngology and Otology, 
1935, 50, 809. 
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Section of Odontology 
President—C. H. HowkKIns, C.B.E., L.R.C.P., M.R.C.S., L.D.8.E. 


[November 25, 1935] 


The Barbiturates ; Their Chemistry, Action, and Toxicology 
By H. T. Roper-HAtyi, M.B., ChB. 


THESE drugs are cyclic ureides,”’ and may be looked upon as derivatives of 
malonyl! urea (barbituric acid), or, taking a different view of their internal structure, 
of the base pyrimidine. They are derived from urea, and have the general formula 

_CeHs 
B 
~C2Hs 


where B stands for the barbiturate nucleus and is constant, but the ethyl groups 
can be replaced by other radicles, and with each change a new barbiturate is 
created [17]; the new radicles may besymmetrical or asymmetrical, the properties 
of the product varying according to the radicles; for instance, if one of the ethyl 
groups is replaced by a phenyl, special depressant power over the motor cortex is 
conferred ; if sodium is added to the nucleus without disturbing the essential 
formation, the product is soluble but unstable, giving greater speed in action, and 
making it possible to inject the drug—hence most of the basal anewesthetics are 
sodium compounds [17]. 

Replacement of an ethyl by a butyl or amyl radicle increases the hypnotic effect, 
gives more rapid action and excretion, and a wider margin between therapeutic and 
toxic dose [18]. In the more effective compounds, the sum of the carbon atoms in 
the alkyl groups is approximately 7; in connexion with this, it is interesting that 
the amyl-ethyl combination is more effective than the propyl-butyl, although both 
have the same number of C atoms; in general, the duration of action is shorter as 
the alkyl groups lengthen, and hypnotic power varies with the complexity of the 
side-chains and other fixed radicles [18]. Substances which contain an asymme- 
trical C atom have marked effects upon the system; an effort has, therefore, been 
made to prepare a barbiturate with such an atom, and nembutal (sodium ethyl (1- 
methyl-buty!) barbiturate) has resulted [5]. This substance and sodium amytal 
(sodium iso-amyl-ethyl barbiturate) are isomeric; these radicles are derived from 
pentane (C;Hi2) which has seven “amyl” alcohols (C5H120) all with different 
properties ; the fact that the acids of pentane are called “ valeric” (or “ valerianic”’), 
and the alcohols “ amyl,” introduces very early difficulties in terminology. 

These are a few interesting graphic formule :— 

Urea (carbamide, or carbonic amide) is 


-~NHe 
C 

, ~NHe 
Malony] urea ‘barbituric acid) is 
HN—CO 

| | 
a CH 

| 
HN—CO 


JAN.—ODONT, 1 
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Diethyl barbituric acid (diethyl-malonyl urea, veronal) 


H-N—C=0 
| | CoHs 
O=C C 
| | ~CeHs 
HN-—-CO 
Sodium barbital (medinal) 
HN—CO 
| | C.H; 
Oc C_ 
| | CeHs 
NaN—CO 
Nembutal (pento-barbital sodium) and sodium amytal are isomers 
HN—CO HN—CO 
| | _CeHs mm _CoHs 
OC C OC C_ 
| | ~CH(CH;)CH.CH,CH; | | ~“CHeCH.CH(CHs)2 
NaN—-CO NaN—CO 


The excitement, which sometimes precedes barbituric narcosis can be prevented 
by a dose of bromide, and in the case of pernocton (secondary butyl-B-bromallyl 
barbituric acid) bromine has been introduced; this is a good example of the complex 
newer barbiturates [19]. 


HN—CO 
| | CH(CH;)CH.CH; 
oc CC 
| | “CH.CBrCH, 
NaN--CO 


Evipan is described by the makers as N-methyl-c-c- cyclo-hexenyl-methyl 
barbiturate 


CH3N —CO CeH» . 

| | CHs _CH:—CHe_ 
oc C6 —CH CH 
| | “CH, “CH.—CH 7 
HN—CO 


It will be noticed that there is a methyl (CH) group and a cyclo-hexenyl group 
(CeH») attached to one C atom; in describing this the makers have taken the 
comparatively easy course of using the -c-c- to show that both the methyl and 
cyclo-hexenyl groups are attached to the C atom. 

About sixty barbiturates are known, but it is possible to create 1,225, each 
containing no more than six carbon atoms in a radicle. Potency and duration 
of action are largely affected by ‘the length of these side chains; and as the 
barbiturates are rendered inert by the oxidation of their side chains, it follows that 
the least stable of these produces hypnosis of the shortest duration [4]. 

Evipan has become somewhat important of late. Among the advantages of 
this drug may be mentioned smooth induction, followed by sleep lasting from 
fifteen to twenty minutes, and absence of choking sensation. Recovery is also 
pleasant, without nausea, vomiting, or headache. For the surgeon and anesthetist 
it is compact and portable. Bichlmayr advocates its use in the surgery, but other 
authors are emphatic that its use should be confined to the nursing home. 
Monod dislikes arbitary dosage, and advises that the method be abandoned if 
6 or 7 c.c. fail to produce anesthesia [6]. To use evipan in a casual manner is to 
court disaster, and a thorough examination should be made in order to exclude 
hepatic disease, low blood-pressure, or other pathological conditions. 
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The recovery period is so uncertain that it is essential to watch the jaw until 
consciousness returns, which may be in only a few minutes, but there have been 
cases in which the patients were still sleepy twenty-four hours after admini- 
stration. On its introduction evipan was hailed as a panacea for all dental 
anesthetic difficulties, but time has tempered this enthusiasm; we now know that 
it does not monopolize the anesthetic field, but is a splendid addition, if we realize 
its limitations, and that what is gained by steadiness of anesthesia, may be lost by 
restricted flexibility. It is a light anesthetic, having the advantage of ease of 
induction over gas and oxygen, but it is doubtful if it is really better than the older 
methods, and in the case of really extensive operations there are no advantages. 

It is now recognized that its use should be restricted to those with a sound 
knowledge of drugs and general anesthetic routine, and its simplicity should not 
tempt the operator to give his own injections [7]. All the advantages may be offset 
by chest complications caused by respiratory depression, and occasionally there is 
excitement necessitating supervision for many hours, while the stupor which 
sometimes follows makes it difficult to judge as to the rallying of the patient, thus 
making excessive demands upon the nurses, as the patient must be watched 
continuously to avoid obstruction of the breathing [1]. The success of evipan has 
led to further research, and eunarcon (sodium salt of c-c-isopropyl-8-bromallyl- 
N-methyl-malonylureid) has been introduced [8]. 

From the chemistry, it will be seen that the entire group may be considered as 
various forms of the same drug, and as all have much the same action, they will be 
considered therapeutically as one. They differ in dosage, duration of action, and, 
slightly, relation of fatal to therapeutic-dose. Effectiveness is in proportion to 
the solubility in oil to that in water, which agrees with the fact that the drugs are 
dissolved in the lipoids of the brain [2]. 

In their search for new drugs, chemists proceed deliberately in a definite direction, 
and having produced a new chemical, they have to find a use for it. Prescribers 
should not order such drugs, except with personal knowledge of their use, as glowing 
advertisements are not a sufficient safeguard [3], so that it is better to limit one’s 
efforts to an understanding of one or two only, rather than to try all, and in the end 
have a knowledge of none. One of the great advantages of the barbiturates is their 
efficiency in the premedication of patients before operation; this can usually be 
carried out by giving a capsule orally an hour or two before operation, or in 
emergency, one of the sodium preparations, intravenously. Morphine can be used 
with the barbiturate, to enhance the sedative action and diminish the excitement 
during recovery from the anesthetic, but it should not be used with pernocton, as 
together they depress the respiration [2]. Premedication reduces the amount of 
volatile anesthetic needed, and hence reduces the risks and side results. When used 
with gas-oxygen it is found that less of the 80-20 mixture is needed, thus preventing 
vomiting and nausea; the sleep and amnesia which follow are very pleasant for 
the patient, and the stupor, if not too prolonged, gives much-needed rest. 

Excitement occasionally precedes the sleep, even to delirium, and the stupor may 
be unduly prolonged ; occasionally there is collapse and diarrhaea, and skin trouble. 
There is little effect upon the general system; temperature is hardly affected, but 
rapid injection reduces the blood-pressure temporarily. Contra-indications are 
kidney and liver impairment, toxic doses producing changes in the liver indistinguish- 
able from those of infectious diseases; and regarding the kidneys, therapeutic doses 
diminish the output of urine, and toxic doses may cause anuria. With normal doses 
there is slight lowering of the basal metabolic rate, some respiratory depression, 
depression of smooth muscle activity and in some cases, hyperglycemia [2]. The 
chief difference between the action of the hypnotics and the anesthetics is that there 
is usually no excitement stage with the former, mainly owing to their being taken in 
bed, in surroundings which induce sleep; while in the case of the anzsthetics the 
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patient is usually excited at the prospect of operation. After taking hypnotics, the 
patient should be protected from excitement, or a condition resembling drunkenness 
may follow [4]. 

While the barbiturates are not truly analgesic, if mixed with the usual analgesics, 
each augments the other's action. 

It has been proved that the principal effect of the barbiturates is upon the central 
nervous system, with the greatest concentration in the diencephalon, especially the 
thalamus, in contrast to the cerebral hemispheres. This is of particular significance 
in the phenomenon of sleep: the bulbo-spinal reflexes are not greatly affected [1)}. 

The barbiturates are at their best in the treatment of insomnia, for the 
restlessness of insanity, to reduce worry and apprehension, and to obtain a tranquil 
state of mind, and they are especially useful when other hypnotics, e.g. chloral, are 
contra-indicated, as in cases of fatty degeneration of the heart. 

A hypnotic dose is followed by dreamless sleep, beginning in about half an hour, 
and lasting for about eight hours. The patient awakens refreshed, but there is 
some lassitude which may persist ‘uroughout the day. 

Barbiturates are antidotes to strychnine and cocaine, and are sometimes given 
with procaine infiltration as a protective measure and to increase the analgesic 
effect [1]. 

As confusion often persists longer than onlookers realize, Featherstone says that 
the nurses must be informed of every patient who has received a barbiturate before 
operation, and that it is not wise to give a basal narcotic unless the patient has 
been carefully examined beforehand [5] . 

Excretion is mainly in the urine, very little in the feces. After small repeated 
doses, as much as 90% has been recovered from the urine, but with large doses, the 
percentage decreases to about 59% of the amount administered. Elimination is 
slow, and may extend over a period of ten days, and individual tolerance may be 
explained by the rate of elimination. 

In a general way, compounds which are effective in small doses are excreted 
rapidly, and have a shorter period of action, e.g. pentobarbital and amytal have a 
shorter period of action than barbital, phenobarbital and dial, and are excreted 
more rapidly [1]; barbital is excreted very slowly, 29% in twenty-four hours, 
36% in thirty-six hours, and there may be traces present after nine days [2]. 

Toxicity, in a general way, increases with hypnotic potency. There is always 
the danger of overdose, and this can be of serious consequence, as it is so easy to 
obtain the drugs. They are not always clearly labelled barbiturates, and even if 
they are, patients cannot be expected to know the significance of the word, so that 
it is possible for them to use one preparation after another in the desire to obtain 
sleep, relief from suffering, or forgetfulness. It is then that the danger of the medical 
man or dental surgeon prescribing them may be serious. Also, as has been seen in 
many inquests, there is a partial amnesia induced by the barbiturates, so that the 
patient, having taken an effective dose, may, in a half-dazed condition, continue to 
take more, until a fatal quantity has been taken. Suicide from the drugs could be 
largely prevented by a tightening-up of the regulations. 

The danger of addiction is not so great as with the dangerous drugs, but there is 
a real risk of patients coming to rely upon them for rest and relief. Overdose 
through accumulation can be avoided by giving the drugs, as hypnotics, only for a 
short period, say for a week or ten days, and then allowing a week to elapse to permit 
of excretion. There is not the same risk in sedative doses, but, in view of the many 
contra-indications, it should be a rule that-the drugs should not be given, save for 
immediate sedative effect, until the patient’s medical man has been consulted. 

The leading authorities disagree as to the dangers of the drugs in therapeutic 
doses. Gillespie says that, with one possible exception, there is no case on record 
in which a dose of barbiturate of therapeutic magnitude can justly be considered to 
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have been the cause of death [9]. Willcox considers that the use of the drugs over 
long periods is, in some cases, harmful, and may cause nervous symptoms, and 
risk of fatal poisoning, intentional or otherwise [9]. 

At present, it is easy to obtain the drugs, as a prescription may be dispensed 
indefinitely and daily if the patient wishes, or, if he is known to the chemist, he may 
obtain them on demand, on signing the poisons book. Thus a patient may be taking 
several of them simultaneously, he himself not realizing this, on account of indefinite 
nomenclature, and often without the knowledge of his medical and dental advisers. 
It is generally agreed that repeated doses diminish the hypnotic effect and raise the 
fatal dose to about double. Addiction is often acquired and may lead to chronic 
poisoning, confusion, dementia, ataxia and gastric trouble [1]. Poisoning may be 
chronic or acute. In regard to the chronic type, there may be a rash or cyanosis, but 
the usual symptoms are nervous. These are sometimes caused by therapeutic doses, 
as elimination is slow and cumulative effects may appear. 

Acute poisoning may occur in the case of ‘an abnormal patient with an ordinary 
dose, or a very large one taken by accident or design, or a sudden emergency in a 
patient who has taken them over a long period, or in the case of large doses 
intravenously [1]. The symptoms are mental confusion, nausea, muscular weakness 
and inco-ordination, fall of blood-pressure, depression sometimes preceded by 
excitement, passing into stupor, followed by cyanosis, cold skin and coma, ending 
with respiratory failure. Reflexes are diminished, aspbyxial convulsions may occur, 
the pupils being usually contracted. The heart may beat for some time after 
respiration has ceased. Death is rare in less than twenty hours, and is usually about 
the third day. With the shorter-acting members, death comes quickly with 
respiratory depression, but with the longer-acting ones, it is delayed and takes place 
from pulmonary cedema and pneumonia. 

Treatment consists in prompt evacuation of the stomach with the tube, as emetics 
are of diminished value, owing to depression of the medullary centres. The patient 
should be kept warm and very hot strong coffee should be given. Strychnine, 
coramine and alcohol should be injected each hour (caffeine and camphor are not so 
useful). Coramine is most effective, but is thought not to be a true antagonist [10]; 
it is not equally effective with all barbiturates, but has been useful in many cases of 
large doses [11]. Artificial respiration should be started early and kept going for a 
very long period with relays of helpers. 

Purves-Stewart and Willcox point out that barbiturates, in cases of poisoning, 
are found in appreciable quantities in the cerebrospinal fluid, and they have devised 
a method of lumbar and cisternal puneture and drainage, with excellent results. This 
is carried out at intervals of twelve or twenty-four hours according to severity, to 
remove the poison directly from the area which is mainly affected, and there is often 
marked improvement after each drainage. In their view, this seems to be the only 
treatment which gives a hope of recovery when “ veronal pneumonia” has 
commenced. They stress the importance of feeding the patient during the 
prolonged coma, and advise coffee, glucose, and peptonized milk, by stomach-tube 
about six-hourly [12]. It has been shown that picrotoxin shortens recovery by 
many hours, and reduces the percentage mortality, an effect due to stimulation of 
the medulla, promoting pulmonary ventilation and increased vasomotor tone. 

Some idea of the importance of these drugs in national affairs is shown by the 
following figures: In England, in 1933, there were the following deaths from 
poisons, 815 suicides, 27 due to barbiturates; 103 accidental deaths, 25 due to 
barbiturates ; 61 suicide or accident (not known), 16 due to barbiturates [13]. 

In October 1934, insurance prescriptions for only four of the barbiturates in 
tbe London area numbered over 8,000 [14], and in the South-Eastern area there 
were 8,591 for the same month [15]. 

Study of cases of suicide by means of barbiturates emphasizes the great 














280 Proceedings of the Royal Society of Medicine 18 


importance of tightening-up the method of obtaining the drugs, as in many cases 
there is a story of taking gradually increasing doses without the knowledge of 
doctor, husband, or wife, then a sudden nerve storm, and a week’s supply, or more, is 
taken in one dose. 

Willcox thinks that the barbiturates are given too frequently as ordinary 
hypnotics, and sometimes when a hypnotic is not really necessary, or when some 
harmless drug, such as aspirin or bromide, would be adequate [16]: He points out 
the following dangers of the barbiturates: Intense and rapid effect if given on an 
empty stomach, or if taken with alcohol; in cases where there is a history of 
excessive reaction to medicines; in cases of highly strung nervous temperament, and 
prolonged toxic effect of existing illness which greatly enhances the susceptibility of 
the patient to these drugs, especially the basal anzsthetics. 

A new law is proposed, to include all the barbiturates, and their derivatives and 
admixtures, in a special section to be sold only upon prescription given by a doctor, 
dentist, or veterinary surgeon. Special precautions are advised regarding pre- 
scriptions, the prescriber is to state how many times and at what intervals the drug 
is to be dispensed, and the chemist is to retain the prescription finally. Whenever 
it is dispensed the dispenser must mark it with his name and address and the date, 
and these particulars are to be placed above the signature of the prescriber so as to 
prevent their being cut off. 
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Discussion.—Sir WILLIAM WILLCOX said that in the use of the barbiturates idiosyncrasy 
played an important part. A patient might be “allergic” or hypersensitive to this group of 
drugs if suffering from the effects of a prolonged toxemia which was sometimes the case 
when one of the barbiturates was used as a basal anesthetic. Defective function of the 
kidney or the liver was an indication of danger ; hyperthyroidism also was well known to 
be a cause of hypersusceptibility. 

In some persons the myocardium appeared allergic to the barbiturates, and an alarming 
fall of blood-pressure followed the use of doses not excessively large. He had met with this 
condition in fatal cases of poisoning by luminal and nembutal. 

He had recently been in Australia and had had an opportunity of visiting the splendidly 
equipped Dental School at Melbourne, having been shown round this by Professor Amies. 
At the Conference at Melbourne discussions took place on the use of the barbiturates. 

Evipan had been given up as an anesthetic for out-patient work because of the after- 
effects—ataxic gait, amnesia, &c.—which occurred in some cases and rendered the return 
home of the patient not free from risk. 

The general trend of opinion in Australia was that the use of barbiturates for basa 
anesthesia in general surgery was not free from risk, and many surgeons and anesthetists 
had given up their use. 


Dr. T. C. GRAVES said that the use of the barbiturates in the treatment of menta 
disorder was, at best, purely symptomatic and in no sense could these drugs be said to have 
any specific therapeutic value therein. 
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In his experience, in a considerable proportion of mental cases liable to be treated with 
barbiturates the basal causes of the symptoms were diseased conditions which fell within 
the province of the odontologist and rhinologist. [Dr.Graves then reported several cases of 
this type. 

Mr. JOHN BUNYAN said that after two and a half years’ experience of evipan, he thought 
it the ideal dental anwsthetic. In the provinces the only alternative to evipan in long dental 
operations was open chloroform or ether. 

Well over 5,000 evipan anesthetics had been given in his town and in no case had there 
been any cause for anxiety. 

The PRESIDENT said, with reference to sodium evipan, that he had not personally used it, 
mainly because of the post-operative effects, which were so frequently prolonged that it could 
not be employed except in a nursing-home or in the patient’s own home, and only then if 
proper supervision could be given during the period of unconsciousness. 

With reference to antidotes to the barbiturates, he had heard from a French source that 
alcohol was the: most efficient. 


Snake Venom and Its Use in Dental Hemorrhage 
By J. Draper CAMBROOK, M.R.C.S., L.R.C.P., L.D.8.Eng. 


At St. Bartholomew’s Hospital last year Dr. R. G. MacFarlane carried out 
research into the action of snake venom on the coagulation time of hamophiliac 
blood. With the co-operation of Dr. Barnett, of the Zoological Society, the venoms 
of the poisonous snakes in the Zoological Gardens were investigated. 

The remarkable power of the venom of Russell’s viper to coagulate heemophiliac 
blood was so striking that its use as a therapeutic agent was at once suggested and 
its action further investigated. The activity of various dilutions was then studied. 

It was found that the venom had to be diluted ten times to double the coagulation 
time. This is very important in practice, as any local hemostatic is constantly 
being diluted by the issuing blood. Experiment showed that the venom in 1: 10,000 
dilution could coagulate ten times its volume of hemophiliac blood in less than 
twenty seconds. When it was applied to experimental wounds in this strength, 
it was neither irritant nor toxic, and did not delay the process of healing. The 
minimum lethal dose would only be contained in 4°2 litres, and moreover it would 
be necessary for this amount to be absorbed for it to be effective. In view of the 
fact that the venom was to be applied to raw areas, its sterility was necessary ; as it 
was found that heat was destructive to the coagulant, sterilization was accomplished 
by filtration. At first the venom was put up in solution, but this was found to be 
unstable unless kept in a refrigerator. This difficulty was overcome by evaporating 
the venom with saline in ampoules under reduced pressure, so that the addition of 
water gave a 1: 10,000 solution in normal saline. Thus a stable sterile product was 
ensured, and it is in this form that it is now used. 

The action of the venom in so markedly diminishing the time of coagulation— 
not only of hwmophiliac blood, but of any blood—is not thoroughly understood, but 
it acts as a form of thrombokinase. 

The clots so formed are very tough and elastic, in marked contrast to the feeble, 
friable clots of hemophiliac blood, and it was found that the fibrin separated more 
quickly, giving a very short fibrin time. Dr. MacFarlane also investigated the effect 
of temperature on the coagulation time and fibrin time of normal blood, hamophiliac 
blood, and hamophiliac blood with the addition of 1:10,000 venom. Graphs{from 
his results demonstrate the desirability of using the venom hot. 

I have used the venom in over fifty cases of hwmorrhage arising from different 
causes, including several hamophiliacs. My method of using it is as follows: Ina 


1R. G. MacFarlane, ‘‘The treatment of hemophiliac hemorrhage,’’ St. Bart's. Hosp. Reps., 
1935, 68. 
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case of a reputed bleeder, from whatever cause, I always asked for a detailed blood 
examination. In many cases such an investigation reveals the cause of the tendency 
to hemorrhage, and it is always useful when one is considering treatment. I usually 
remove the tooth or teeth with a local anwsthetic, since the early manipulation’ of 
the wound is not accompanied by pain. Block anesthesia is preferable, as injection 
near the socket causes some local damage, however slight. After the extraction 
a short, squat plug of cotton-wool is prepared, soaked in hot venom, and used in 
this manner: Pressure must be applied to the edges of the socket only, and not 
down into the socket, so that the plug becomes mushroom-shaped and acts as a 
mechanical obstacle to obstruct the flow of blood. The pressure on the plug causes 
the venom to be squeezed out and to mix with the blood in the socket so as to form 
a tough, firm clot. In general, I prefer to use a gauze roll for the patient to bite 
upon, instead of a mechanical appliance which keeps up a constant pressure; this 
constant pressure can do a great deal of injury to the socket, and also cause 
extravasation of blood into the tissues. In certain cases a dental plate is more 
desirable, but each case must be decided on its merits. The plug is left in position 
until it falls out, and if haemorrhage occurs another plug is substituted. 

I do not suggest that by this method the hemorrhage will be finally arrested 
and healing will immediately ensue. Far from it. It may be necessary to replug 
many times before this desirable state is reached, but I do maintain that by this 
means the hemorrhage can be controlled. 

The treatment varies with each case. In certain cases, in which there has been 
gross sepsis we have deliberately allowed oozing between the application of plugs, 
knowing that the loss of blood could be made up by transfusion if necessary. This was 
in order to avoid additional trauma to the socket, as the less the wound is disturbed 
the better. Suturing leads to extravasation of blood into the tissues and stitches 
are liable to cut out; they should only be used when there has been a tear. The 
great factor in these cases is sepsis. In all cases in which hemorrhage has gone on 
for days it has followed the extraction of septic teeth. The eradication of sepsis 
around the teeth must be carried out assiduously. After very careful scaling, using 
venom to arrest the bleeding, I treat the gums with 25% silver nitrate. This 
removes most of the sepsis and reduces the inflammation of the gums. I know of 
only two cases at the hospital in which it failed and failed utterly. The first was 
that of a boy who had gingivitis and had teeth extracted. Venom failed to arrest 
the hemorrhage which, after continuing for several days, slowly ceased. Subsequently 
it was found that the excretion of ascorbic acid in the urine was below normal, and 
it appeared that the patient was suffering from subclinical scurvy. In the other 
case in which failure was reported there was a tear into the floor of the mouth after 
extraction of a lower premolar by an outside dentist. Pressure with venom failed 
to control the bleeding which proceeded from the tissues of the sublingual region, 
and stopped gradually of its own accord. 

I should like here to say how grateful I am to Dr. MacFarlane for the unlimited 
quantity of venom which he has always placed at my disposal and for the immense 
amount of help and advice he has always given me with regard to cases. I regard 
his discovery as one which has already saved lives and will save countless more. 


Two Unusual Cases of Impacted Mandibular Third Molars 
By F. N. Dousiepay, L.R.C.P., M.R.C.S., L.D.S. 


Case I,—The patient, a woman, aged 32, was referred to me on May 9, 1934, 
with a vertical root impaction of the lower left third molar against the ascending 
ramus of the mandible and a cyst and daughter cyst occupying the body of the 
mandible beneath the second and third molar teeth (fig. 1). On palpation it was 











= ef ef owe ou 





20 


0d 

acy 
ully 
of 
ion 
ion 
in 

not 
sa 
ses 
rm 
bite 
shis 
use 
lore 
jlon 


ited 
lug 
bhis 


een 
gs, 
was 
bed 
hes 
The 
yon 
psis 
sing 
‘his 
y of 
was 
rest 
ntly 
and 
sher 
fter 
iled 
ion, 
ited 


nse 
yard 


rs 


134, 
ling 
the 











21 Section of Odontology 283 


evident that the substance of the bone was completely hollowed and that the 
alveolar portion of the mandible carrying the teeth was the only solid piece of bone 
remaining. There was evident risk of fracture, with the probability of great 
difficulty in securing bony union if such an accident occurred. The patient’s 
dentist reported that her mandible consisted of very solid bone and that the 
removal of teeth was difficult. The desirability of first removing the cyst by open 
incision beneath the jaw, with the removal of the teeth at a later stage when the 
bone had re-formed, was carefully considered. As some scarring would certainly 
have occurred, this route was rejected and it was decided to remove the lingual 
alveolar plate and to keep the solid outer alveolar plate intact to preserve the 
continuity of the jaw. At operation, on May 15, the third molar was successfully 
removed but the moment the second molar was touched the jaw broke in pieces 
like a biscuit. The operation was continued, the second molar removed and the 
cyst dissected out. The body of the mandible was so completely hollowed that 
the cyst walls were crushed in by digital pressure to form a bridge of bone and 
the ascending ramus swung forward after the Colyer method, so that bony contact 








Fic. 1.—Case of vertically impacted molar with cyst and daughter cyst occupying the whole 
body of the mandible beneath the second and third molar teeth. 


with the base of the alveolar process was secured. The wound was large and the 
risk of suppuration from food infection so great that for the first forty-eight hours 
it was dressed with gauze and B.L.P.P. only. Then a splint, which had been in 
readiness before the operation, was fixed, and two months later satisfactory bony 
union was secured, after an uneventful recovery. The midline of the face was 
unaltered, the only external evidence of abnormality being slight sinking-in of the 
neck on the affected side, due to the forward position of the angle of the mandible. 
The patient was in the nursing-home again six months later, for another reason, 
and it was ascertained that strong and satisfactory union of the bone had occurred. 


Case IJ.—At the last meeting of the Section there was a discussion as to the 
best route by which to reach an unerupted third molar tooth. In my opinion the 
impaction is in two directions: (a) In an antero-posterior plane, some portion of 
the crown is impacted in front, and the apex of the root behind, and in order to free 
the tooth it is best to remove bone from the base of the ascending ramus. In the 
retro-molar triangle at the base of the ascending ramus the compact bone is thin 
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und access to the cancellous bone is easy, and there are no large blood-vessels or 
nerves in this situation; (b) the bulbous crown of the tooth is often closely embraced 
by stout bone, as is shown in the occlusal skiagrams in this case. 

The patient, a man, aged 25, was referred to me on account of two horizontally 
impacted third molars. Figures 2a and 26 are skiagrams of the jaw upon the left 
side, (a) before, and (b) after the removal of the tooth, showing the very small 
amount of bone which it was necessary to remove from the base of the ascending 














Fia, 2a Fic. 2b 


Fic. 2.—Horizontally impacted lower left third molar a before, ) one month after, operation. 
Note the close relation to the roof of the inferior alveolar canal. 






























Fia. 3a Fia. 3b 


Fic. 3.—Horizontally impacted lower right third molar, in the same patient as above, a before 
operation, ) one month after operation. 








ramus and from the external alveolar plate along the external oblique line in order 
to gain access to the cancellous bone beneath it. 

Figure 3 shows the corresponding condition and the bone removed from the 
right side of the mandible in order to gain access to the cancellous bone and to 
remove the tooth. In both cases the method avoided injury to the socket of the 
second molar in front, and to the inferior alveolar nerve with which the skiagrams 
show the teeth to be in close relationship. 
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Section of Dermatology 
President—H. W. BARBER, M.B. 


December 19, 1935] 


Lichen Planus with Herald Patches.—H. W. Barer, M.B. (President). 


J.P., male, aged 25. The eruption has been present for about six weeks. He 
first noticed a patch on the lower part of the back, to the right of the sacro-iliac 
synchondrosis, This preceded the outbreak of the generalized eruption by about a 
fortnight. 

The original patch is of considerable size, roughly circular in shape, and composed 
of closely aggregated papules of lichen planus; a similar patch is present on the 
forehead, but the date of its appearance is not known. 

On the abdomen, flanks, and upper thighs, and in the groins are oval patches of 
lichen planus, recalling in their shape and arrangement the generalized eruption 
of pityriasis rosea, and consisting either of closely set small papules or of central 
papules of considerable size with smaller satellites surrounding them. The back is 
relatively free from lesions. On the presternal region, when I first saw the patient, 
was a mixed eruption consisting partly of a follicular seborrha@ide (the scalp was 
heavily infected with the pityrosporon) and partly of lichen planus papules, the 
latter being most numerous over the manubrium sterni. The appearances suggest 
that previously existing lesions of the seborrhaide have been converted into lichen 
planus papules. Typical buccal involvement is present, and it is possible that the 
mouth was affected before the skin. 

I have shown the case as an illustration of a variety of lichen planus which may, 
I think, legitimately be compared with pityriasis rosea, in that (1) one or two 
comparatively large patches (formed by the aggregation of elementary papules) 
precede the generalized eruption by some weeks; (2) the latter comes out quickly, 
tends to involve chiefly the trunk and upper segments of the limbs, and to present a 
“ streamline” distribution, and consists of (a) small discrete papules, and (b) patches, 
tending to be oval in shape, with their long axes lying obliquely. 

In the early stages the eruption may imitate pityriasis rosea very closely, and be 
mistaken for it even by experts. 

I think most dermatologists agree that pityriasis rosea must be due to an 
infective organism, probably a filtrable virus which becomes inoculated on the skin 
at one or more points where it multiplies and produces the herald patches ; then the 
virus gets into the blood-stream and, reaching the already sensitized skin, produces 
the characteristic secondary eruption. 

I believe that lichen planus is also a specific infective disease—almost certainly 
due to a neuro-dermoiropic virus. The rare cases in which an acute outbreak of 
lichen planus may occur with an exact zosteriform distribution and similar pain, and 
the fact that, like herpes simplex and zoster, it may be provoked by metallic 
injections (arsenic, bismuth, gold) are in favour of this. A patient of mine who has 
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been receiving injections of gold for lupus erythematosus of the fingers, recently 
developed (1) an outbreak of lichen planus on the legs; (2), a few weeks later, an 
attack of herpes zoster. 

Dr. Perdreau has kindly attempted to prove the virus origin of lichen planus for 
me. He has succeeded in producing keratitis in rabbits, but so far has not been 
able to transmit it in series. 


Discussion.—Dr. R. T. BRAIN said that this was a difficult question to decide, because 
the virus lesions of the skin known to dermatologists showed either cellular degeneration or 
proliferation and the lichen planus lesion was rather mixed, although the histological 
appearances did not rule out the possibility of a virus origin. He had tried various ways of 
investigating this problem but the absence of moist lesions was a disadvantage, since fluid 
from a suspected lesion might contain the virus and be infective or useful as an antigen. 
In the case of -warts, suitable infective material could be obtained by curettage but he 
had not been able to obtain sufficient tissue from cases-of lichen planus to investigate 
successfully. He had produced artefact bulle over erupting lichen planus lesions, hoping 
that the bullous fluid would contain the «etiological agent and he had used this as an 
antigen against the patient’s serum but without success. The investigation presented many 
technical difficulties. 

The corneal lesions in the rabbit produced with material from Dr. Barber’s case could 
have been accepted as evidence if inclusion-bodies had been demonstrated in the affected 
cells. Otherwise the inoculation of foreign protein might produce an inflammatory reaction 
of no more significance than the encephalitis of rabbits which occurred spontaneously, and 
might be misleading. He made this point because of certain results obtained with material 
from cases of dermatitis herpetiformis. 


Dr. H. MAcCorMAC said that Dr. Barber had compared his case of lichen planus with 
one of pityriasis rosea on clinical grounds, but in considering the course followed by these 
two diseases one was confronted by differences so marked as seemingly to put them in 
different categories. Thus pityriasis rosea had a self-limited duration, and one attack 
conferred immunity against others. In contrast, the duration of an attack of lichen planus 
was very variable, and second attacks were common. [For this reason he did not think 
inferences based on clinical grounds could be drawn from pityriasis rosea and applied to 
lichen planus. 


Dr. BRAIN, in further comment, said he thought there was little point in Dr. MacCormac’s 
statement, because among the virus diseases alone there were zoster and chicken-pox, which 
might confer life-long immunity ; and herpes which might recur in a fortnight. 


Dr. MACCoRMAC said he had deliberately avoided any reference to a hypothetical causal 
agent. He had relied upon the clinical phenomena alone. Whether either or both diseases 
were virus infections was in no way a part of his argument. As, however, neither disease 
had been proved to be a virus infection he did not see how the comparison of these two 
diseases could help to establish the virus theory of causation of either. 


Dr. I. MUENDE said that a few years ago Sir Ernest Graham-Little had had a case 
similar to that described by the President, the lesions of which closely resembled those of 
lichen planus. There were no vesicles, but the arrangement of the little papules simulated 
that of herpes zoster closely. He removed a piece for examination and found that the 
histology did not correspond with that of lichen planus, but had features highly suggestive of 
herpes zoster. There were no vesicles, but the epidermal cells in the epidermis had undergone 
the change familiar to herpes zoster, forming the balloon and multinucleated cells typical of 
that condition. He therefore wondered whether these were cases of true herpes zoster 
which had not passed on to vesiculation, and bore no relationship to lichen planus. 


Dr. J. M. H. MACLEOD said that the histology of these conditions had some bearing 
on this problem. The histology of lichen planus was very characteristic, while that of 
pityriasis rosea was indefinite. He could not see that the two conditions under discussion 
were in any way comparable. 
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The PRESIDENT showed photographs of a case of lichen planus with an exact zosteriform 
distribution, in which the eruption appeared suddenly, and was preceded by considerable 
pain, during a course of injections of novarsenobillon. The eruption faded without treatment 
in the course of a few weeks. 

In reply to Dr. MacCormac: He agreed with Dr. Brain’s criticism, namely that herpes 
simplex conferred very little immunity. 

He had compared lichen planus with pityriasis rosea with regard to the course and 
distribution of the eruption in some cases, such as that shown, but etiologically he would 
rather emphasize the features it possessed in common with herpes simplex and zoster, which 
were known to be due to filtrable viruses. 

With regard to Dr. Muende’s remarks, there was no doubt that the eruption shown in the 
photographs was a zosteriform lichen planus; in one of them a characteristic annular lesion 
was well shown. 


Keratodermia Blennorrhagica.—HENRY MACCORMAC, C.B.E., M.D. 


The patient, A. E., an unmarried woman aged 47, presents a typical and 
characteristic form of so-called keratodermia blennorrhagica. Her medical history is 
as follows: Bronchopneumonia and scarlet fever as a child and swelling of joints 
(unclassified) as a young girl. Fifteen years ago she was curetted for severe 
leucorrhcea of eighteen months’ duration, which may be of some significance in 
connexion with her present condition. 

The eruption she now presents began six months ago on both feet, and three 
months’ later extended on to both legs where at first superficial erosions formed, 
becoming later keratotic. There is one lesion on the right arm, and possibly there 
are a few ill-formed elements on the forehead. 

The eruption conforms exactly to keratodermia blennorrhagica—the dark erythe- 
matous zone, and the raised central zone, culminating in a hyperkeratotic boss. 

Keratodermia blennorrhagica has been very rarely observed in this country but is 
in comparison relatively common on the Continent, especially in Germany. Sequeira 
described the first British case in 1911, and showed another case at a meeting of 
this Section in 1924". Other cases have been described by Gibson in 1923 and by 
Mumford, also in 1923, amounting in all to five British cases inclusive. This meagre 
record stands in sharp contrast to the experience of Arning and Meyer-Delius in 
Germany who found among 4,300 men affected with gonorrhoea 147 cases of arthritis 
with six examples of keratodermia blennorrhagica. In their series of 550 women with 
gonorrhcea, arthritis was present in 12 but no example of hyperkeratosis was met 
with. This corresponds with the general opinion that gonorrhceal keratodermia is 
much more common in the male sex. Two types of the disease are met with, the 
form localized to the hands and feet, and the disseminated, of which the present case 
seems to be a typical example. Although the clinical evidence is strongly 
presumptive of a gonococcal origin, bacteriological investigations have not succeeded 
in confirming this hypothesis. It is true that a number of Observers have discovered 
Gram-negative diplococci in gonorrhaeal exanthems both in the lesions and in the 
blood-stream, but further than this bacteriological research has not gone. It has 
been suggested that so-called keratodermia blennorrhagica is a toxic reaction in 
individuals with a hyperkeratotic diathesis, the hyperkeratosis and arthropathy of 
psoriasis being cited as an example of this kind of reaction, and Adamson, writing in 
the British Jowrnal of Dermatology in 1920, 32, 183, has even suggested that 
keratodermia blennorrhagica is a form of psoriasis. This opinion seems to be in 
conflict with the clinical findings, and further, the keratotic diathesis of psoriasis is 
approximately equal in the two sexes, as compared with keratodermia blennorrhagica, 
which is almost exclusively an affection of the male. 


1 Proceedings, 17 (Sect. Derm., 10). 
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Discussion.—Dr. G. B. DOWLING said he thought that the diagnosis of keratodermia 
blennorrhagica must be questioned in a case in which there was no evidence of gonorrhea 
or arthritis. This patient said she did not suffer from rheumatism and never had done 
so. It was true that she had some swelling of the ankles but that might be the result of 
the severe microcytic anemia from which she had been suffering for a long time. He could 
not be certain of the diagnosis, but psoriasis was, he thought, a possibility. 


Dr. R. T. BRAIN said that at St. Peter’s Hospital he had seen a woman, aged 20, who 
had a mildly febrile illness, with polyarthritis of rheumatoid type, and had the lesions of 
keratodermia blennorrhagica on her feet. Some of the crusts were superimposed upon a 
bleb containing blood-stained fluid. Her cervix was examined and a fixation-test was carried 
out, with negative results as regarded gonorrheeal infection. Later, subungual keratosis 
occurred together with glazed red patches on the soles, so that he changed the diagnosis to 
psoriasis, and treated her with arsenic and salicylates. She had then steadily improved. 
Two injections of T.A.B. vaccine greatly accelerated her progress and she was discharged 
well. 


Dr. J. M. H. MACLEOD agreed with Dr. Brain and Dr. Dowling. He thought that the 
eruption was psoriasis rupioides in which the lesions were very small. 


Dr. J. T. INGRAM said that the discussion of this case tended to support Dr. Adamson’s 
view that psoriasis and keratodermia blennorrhagica were the same thing, and the clinical 
manifestations and the histology also supported that view. He himself had had two cases 
of keratodermia blennorrhagica, one disseminated, the other of the localized type, and 
he felt that the association between the clinical picture and the histology in those cases and 
in rupioid psoriasis and pustular psoriasis was a close one. Most cases of keratodermia 
blennorrhagica tended to fall into the dry rupioid type or into the pustular type. The 
former type of psoriasis was usually associated with joint affections.. He agreed with 
Dr. MacCormac’s diagnosis in the present case, in spite of the absence of other signs. 


Mycosis Fungoides treated with Malaria.—HrENry MacCormac, C.B.E., 
M.D. 


B. M., a male, now aged 50, was shown at a meeting of the Section in May 
1934,’ and is shown again to-day to demonstrate the sustained improvement 
following malaria therapy. It will be recalled that he developed mycosis fungoides 
in 1931 with extensive tumour formation in 1933, now represented by numerous 
foveate scars on the trunk. During the period of pyrexia both tumours and pre- 
mycotic lesions melted away. Later, some degree of recrudescence was observed, 
and it was decided to inject him again with malaria. The second attack was of 
equal severity to the first, with high continued fever. Since then he has been seen 
at regular intervals, and some further doses of X-rays have been necessary. He 
has kept in comparatively good health and has been able to follow his occupation. 
The eruptive process, which is now only present on the legs in the form of 
eczematous patches, has steadily become less and less pronounced, and it seems that 
the patient will be permanently cured. The outlook before malaria therapy was 
almost hopeless, and it may be confidently asserted that without this treatment he 
would have died. 

In another case similarly treated the results have been disappointing and the 
patient is now dying of the disease. This second case was, however, an example of 
mycosis fungoides d twmeurs d’emblée, a» much more malignant type. This is 
perhaps not unexpected, and it would seem reasonable only to expect benefit from 
malaria in the less acute forms of the disease—those with a definite premycotic 
stage, as in the first case. 


1 Proceedings, 1934, 27, 1365 (Sect. Derm., 67). 
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Discussion.—Dr. J. M. H. MCLEOD asked whether Dr. MacCormac considered that the 
improvement in the case was the result of any specific reaction, or whether the same sort 
of result could be obtained from non-specific shock. 


Dr. H. SEMON said that many of these cases had had a good deal of X-ray treatment; 
and he thought that before treatment by malaria was begun, a routine examination of the blood 
should always be made, in a search for evidence of blood changes due to the rays. A year 
ago he had had a case of mycosis fungoides which he intended to treat with malaria, and 
the malaria was given before the blood was examined. On the same day he noted extreme 
pallor in the patient, aplastic anemia was proved, and the red cells were down to a million, 
therefore the malaria was aborted. The patient died a week later as a result of the anemia. 


Psoriasis of the Mucous Membranes.—R. D. Moyte, M.C., M.D. 


My attention was first drawn to this possibility in the differential diagnosis of 
leukoplakia through an article by Usher in the Archives of Dermaiology and Syphilis, 
1933, p. 488. His statement that “ Psoriasis of the mucous membranes is one of the 
rarest dermatological conditions’’ roused my curiosity and I began to look for it. 
This is the first and only case so far that I have found. Usher gives a review of 
the literature and reports three cases of his own, one of which situated on the tongue 
is supported by biopsy findings. The first cases were reported, one by Oppenheim 
and another by Thimms, in 1903. Since then about a dozen have appeared in the 
literature. At a meeting of the Section in 1924, Dore showed a patient who had 
psoriasis of the hands and fingers. A lesion appeared on the inner side of the lip 
following injury. It is interesting that in the majority of the cases reported the 
site of the eruption has been the “cutaneous region ” of the cheek, i.e. a linear 
region extending from the oral commissure to the wisdom teeth. This region is said 
by Jadassohn to be closely associated with the skin and is the most common site 
for mucous lesions of the cutaneous dermatoses, e.g. lichen planus. 

Usher states that some dermatologists deny that psoriasis appears on the mucous 
membranes—mentioning Darier in this connexion. I have been unable to find any 
reference to it in Sequeira’s book. Macleod, in the 1920 edition, states that it does 
not occur. “ Psoriasis lingue” is noted as a synonym for leukoplakia. Sutton in his 
book states that “the mucous membranes are seldom involved although Usher and 
others have reported a few rare instances.” 

The patient shown to-day is aged 73, and has had psoriasis for over ten years. 
He was first seen at the London Skin Hospital in July 1935, with typical lesions on 
the trunk, limbs, and scalp. In the mouth, scattered over the hard and soft palate, 
were patches of dark-brown pigmentation, with the margins sharply outlined, rough 
to the touch and slightly thickened. The patient has had local treatment only: 
unguentum cignolin, $%, for the body, a mercury, tar, and salicylic ointment for the 
scalp, and no treatment whatever of the mucous lesions. The psoriatic patches on 
the body have gradually faded, although the skin has become dark brown owing 
to the cignolin ointment. During this time the mouth lesions have darkened till 
now they are almost black; they are also more verrucose. 

When last seen two weeks ago milky-white punctate and linear “ leukoplakic ” 
lesions were noted in the “ cutaneous region.’”’ These were definitely absent at 
the time of his previous visit two weeks earlier. There is no clinical or amnesic 
indication of specific disease ; the Wassermann reaction has not been ascertained. 
An investigation for monilia was negative. By elimination I conclude that the 
original mucous lesions are psoriatic and that the recent eruption is a symbiotic 
lichen planus. I can only suggest that the black colour is due to the cignolin 
used for the body. 


- Proceedings, 1924, 17 (Sect. Derm., 84). 
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Discussion.—Dr. J.T. INGRAM asked whether there was any reason why this case should 
not be one of mixed psoriasis and lichen planus. Such cases were seen from time to time, 
and if they were treated, the psoriasis cleared up and showed the lichen planus pattern more 
clearly. This man, he thought, presented the picture of verrucose lichen planus, both of skin 
and mouth. On the previous Monday he had seen a man whose condition he had diagnosed 
last August as lichenoid psoriasis, and who was now free from psoriasis, and was left with 
half-crown-sized plaques of atrophic lichen planus. 


Dr. MOYLE (in reply) said that lichen planus was not picked up until it appeared in the 
mouth. He thought the patient had lichen planus elsewhere, but what interested him were 
the pigmented patches in the mouth. 


Long Delayed Radiotherapeutic Dermatitis.—W. J. O'Donovan, M.D. 


A. R., a woman now aged 67, came to my clinic first on September 4, 1930. She 
had then a superficial erythematous rodent ulcer on the left side of the abdomen ; it 
had developed, she said, on the site of a birth-mark (fig. 1). The notes describe 
the condition as a flat pink oval of skin, about 5 in. by 3 in. in size, having a 
pigmented and rolled edge and showing small satellite near-by rodent ulcers. 

The patient was admitted to hospital on November 27, 1930 and was treated by 
radium needles, 9 of 2 cm., 2 of 4 cm., 1 of 3 em. length. These were strapped on 
for four days over a screen of platinum 0°6 mm. thick. She was seen on January 13, 








Fia. 1.—September 9, 1930. 


1931, when the condition was noted as sound. On July 7, 1931, it had remained 
healed. She was readmitted into hospital on November 11, 1935, because of the 
rapid development of a very painful superficial, red ulcer 44 in. by 4 in. in size, 
roughly oval, bright red at the raised edges and having a yellow necrotic central 
area. On closer inspection, at the edges of the lesion there were seen little straight 
red furrows below where the needles had formerly lain (fig. 2). 

Her condition on admission is shown in the attached photograph and the little 
needle imprints are well seen to-day. This appears to be a case of long-delayed 
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radium necrosis ; the vivid reaction below the lines of superimposed needles connects 
the condition with radium therapy rather than with any possibility of infection or 
new growth, as being responsible for her present state. 








Fia. 2.—December 9, 1925. 


I show on the screen photographs [not reproduced] of W. L., aged 56, who came 
to my clinic on November 21, 1932 with a large superficial erythematous rodent 
ulcer below the left iliac crest. This healed up in the same way after a similar 
treatment and the whole area was seen to be broken down and ulcerated with central 
necrosis, on June 23, 1933—a shorter period having elapsed between apparent cure 
and a delayed necrotic reaction than that in the present case. 


Discussion.—Dr. J. M. H. MACLEOD said that he thought it would be worth while to 
examine the lesion microscopically. He had had a good deal of experience of such big 
superficial basal-celled epitheliomata, and had found that they were liable to ulcerate and 
recur whatever the treatment, and were very difficult to eliminate altogether. It would 
be well to see, in the present case, whether there was any recurrence of the basal-celled 
epithelioma, in addition to the change due to the radium. 


Dr. W. M. HEWETSON said that irradiation of the abdomen should be carried out with 
extreme care and caution, as, except for the clefts of the body, that was the most sensitive 
area to rays. That fact had probably been forgotten in this case. 

The interval between the exposure and the development of the lesion in this case was 
much the longest of which he had heard, and from this point of view the case was most 
instructive. 


Bowen’s Disease.—GopFREY BAMBER, M.D. 

L. T., male, aged 49. The lesion began about four years ago as a red spot 
which has slowly increased in size. 

Present condition.—On the dorsal surface of the proximal phalanx of the right 
middle finger is a slightly raised erythematous area about 1°5 cm. diameter. At 
one place the edge is more highly raised and hyperkeratotic. As I thought that 
the lesion was in all probability a precarcinomatous condition, I removed a piece for 
microscopical examination, and this confirmed the clinical diagnosis. 
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Microscopical report (Dr. W. Freudenthal). The thickness of the rete is five or six times 
greater than normal and that of the horny layer is double. There is hyperkeratosis and in 
places parakeratosis. The growth of the rete has formed a hemispherical depression in the 
cutis from which it is sharply separated ; there is no infiltrative growth. By low power the 
lesion has some resemblance to a common wart, the more so as the tips of the epidermal 
processes on the left side of the section are incurved in the manner characteristic of warts. 
By high power, however, there are seen many dyskeratotic cells, i.e. cells, some of which 
have a large darkly staining nucleus, others have several nuclei, some of them clumped 
together, with or without inter- or intra-cellular edema. In the parakeratotic area are 
some typical corps ronds. In the papillary body which is edematous there is an infiltration, 
chiefly lymphocytic, sharply demarcated from the rest of the cutis. The presence of 
numerous irregular clumping cells and corps ronds establishes the diagnosis of Bowen’s 
disease. A 


Chronic Pemphigus Vegetans.—G. MircHELL HeEaeGs, M.D. 

Mrs. N., aged 47: three children. 

History.—1931 : Removal of all teeth and part of bone of lower jaw on account of 
caries was followed by dryness and soreness of the mouth and a papular rash on the 
cheek. 








Chronic pemphigus vegetans. Before treatment. 


1935: Several small papules and vesicles appeared on the labia minora, later 
in the groins in the natal cleft and on the thighs. There was an apparent remission 
after six weeks; but two weeks later there was a relapse. Vesicles, bulle, and 
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occasional papules appeared suddenly on the abdominal wall, trunk, outer aspect of 
the arm, axillew, and back and sides of the neck, associated with an unpleasant 
smell, vesicles between the thumb and index finger of both hands, perionychia, 
dysphagia, wasting, and three sudden attacks of cedema of the face. The vesicles 
and bullw varied in height and diameter from 1 mm. to 1 cm.; they were round or 
oval and were never confluent. The burst vesicles and bulle left purplish-red 
shallow ulcers on which small tumours appeared, varying in size from 1 to 3 mm. 





Chronic pemphigus vegetans. After treatment 


in height and diameter. The largest were in the groin. Epidermolysis was only 
obtained once at the beginning of the treatment. The bacteria were mainly 
B. pyocyaneus and B. proteus with few streptococci, staphylococci and diphtheroids. 
No focus of sepsis or obvious systemic lesion was found beyond secondary anemia 
with an eosinophilia (32%) and leucopenia. 

Biopsy.—Dr. W. Newcomb reported infiltration of the dermis with polymorphs, 
plasma cells, and pigment-laden macrophages with thickening of the epidermis due 
to intra-epithelial abscesses. 


Additional report (Dr. W. Freudenthal) : The epidermis shows a large number of 
down-growing processes. Some of them are narrow and finger-like, others broad and clumsy ; 
both show branchings, consequently the epidermis forms an irregular network. In its spaces 
islands of an enlarged cedematous papillary body are seen. The peculiar feature, however, 
of this section is the presence of sharply-defined smaller or larger, round or oval areas, of a 
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densely packed infiltrate. The cells consist chiefly of eosinophils, giving the appearance of 
intra-epidermis abscesses. 

9 In the upper part of the cutis is a considerable infiltration. It consists mostly of 
lymphocytes, polymorphonuclear leucocytes and especially eosinophils. The last are to be 
found in and around the dilated vessels of the tips of the papille. 

Treatment.—Generous carbohydrate and protein diet, radiostoleum, arsenic by 
mouth in increasing doses from i to ™ viii thrice daily, and later intravenous 
novarsenobillon 0-15 grm. up to 0°45 grm. 2% brilliant green spray externally. 
Apparent recovery followed, except for mottled purplish pigmentation at the sides of 
the lesions. There was a relapse six weeks later after an attack of abdominal 
pain and diarrhoea; the lesions were fewer and reacted quickly to the treatment 
detailed above. 


Pseudoxanthoma Elasticum with Angeoid Streaks in the Retina.— 
G. MITCHELL HEGGs, M.D., and A. WILLIAMSON-NOBLE, F.R.C.S. 

E. P., a single woman, aged 37. 

History.—Suffered from an attack of measles at the age of 6 years which 
was followed, a few weeks afterwards, by redness and roughness of the skin of 
the neck and later, that of the abdominal wall. The condition appeared later on 








Pseudoxanthoma elasticum. Relaxed skin lying in folds in the axilla. 


the upper part of the chest, armpits, and thighs, without any concomitant malaise, 
illness, or disturbance of growth. At the age of 25 headaches and sickness 
developed. No cause was found for these, and the optic fundi were considered 
by an ophthalmologist to be normal. Seven years later the patient noticed 














SN a ee 


oom 6o 2 eS 





28 


of 
be 


by 
us 
ly. 

of 
nal 
nt 


nse, 
ness 
ered 
ticed 








29 Section of Dermatology 295 


roughness of the skin around the ankle, antecubital fossz# and behind the right 
knee. The headaches continued and on examination [F. A. W-N.] angeoid streaks 
were seen in the retina and the condition of the skin of the neck was noticed. The 
patient does not know of similar condition in any members of her family. 

On examination.—The patient is a woman of moderate intelligence, showing no 
abnormality. The condition of the skin causes no subjective symptoms. The 
primary lesions are round, oval, or polygonal papules with a smooth, flat top, varying 
in size from 4 to 3 mm., the largest being situated at the sides of the neck and 
axilla. The skin affected is that covering the sides of the neck, the sternoclavicular 
joints, manubrium sterni, abdominal wall, axille, inner aspect of the thighs, 
antecubital fosse, sides of the ankles and behind the knees. It appears uneven 
because of the papules, and hangs loosely in folds; these are most marked on 
the anterior aspect of the axilla and the abdomen. The papules are the colour of 
old ivory, and lie on pale skin, except in the neck where there is a definite erythema ; 
they appear to lie along the lines of cleavage of the skin. The skin is thick and 
inelastic, but shows no disturbance of sensation. The most recent lesion has 
appeared within the last six weeks and is of a lighter colour than that of the others. 


Ophthalmoilogist's report.—The right fundus shows: Pigmentary change in the macular 
region ; one bright, white dot behind the inferior temporary artery at a point where two 
branches are given off, another smaller one in the periphery below and a few more down and 
in. Commencing angeoid streaks between the inferior temporal veins and the temporal 
branch of the inferior nasal artery, definite angeoid streaks near the left superior nasal 
vessels, and a trace of one among the superior temporal branches. Left fundus: similar 
picture. The streaks are probably behind the retina not due to hemorrhage or vessels but 
opposite the sites of rupture of the lamina vitriosa between the pigment layer of the retina 
and the small capillary vessel layer. The hemorrhages are secondary to the streaks. 


Biopsy.—Dr. W. Newcombe reported complete disintegration and clumping of 
the elastic tissue. 


Additional report and demonstration (Dr. W. Freudenthal): The main changes affect 
the middle and deeper part of the cutis. There is a broad ribbon-like strip of altered tissue 
which runs throughout the section parallel to the surface. It is stained a yellow-brownish 
colour with van Gieson, and a blue-violet colour with hematoxylin and eosin, suggesting the 
presence of calcium. When stained with orcein to demonstrate elastic tissue, the fibres 
are seen to be swollen, split, broken into segments, reduced to crumbs (elastorrhexis ; 
elastoklasis). 


Comment.—The history, clinical, and histological appearances are characteristic. 
The two conditions are associated in 25% of cases of angeiod streaks in the retina. 


Discussion.—Dr. I. MUENDE asked whether other members of this family had been 
examined by Dr. Heggs. Some authors had investigated this condition fully, and had 
noticed that patients with pseudoxanthoma elasticum, with angeoid streaks of the retina had 
brothers similarly affected, even in the absence of skin changes. He viewed the condition 
as being a congenital dystrophy of elastic tissue. 


Dr. HEGGs (in reply) said that he had not been able to obtain any positive family history. 


Xanthoma Tuberosum Multiplex.—A. Murray Stuart, F.R.C.S.Ed. 
{introduced by. Dr. G. MircHELL HEaGs). 

A. L., a boy, aged 5, an only child. The mother has had three abortions ; her 
Wassermann reaction is negative. 

History.—No previous illness ; has never been jaundiced. Two and a half years 
ago yellow nodules appeared on the buttocks, then on the heels and behind the 
knees, and now on the hands and neck. 
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Present condition.—An active, bright, intelligent, and apparently healthy child. 
Cardiovascular, respiratory, and alimentary systems normal. Yellow nodules on 
both heels, behind both knees, in both gluteal folds, on the back of both hands and 
fingers, and each side of the neck. Urine shows no glycosuria. 

Blood: Cholesterol 0°704% (normal = 0°100—0°150%). 

X-ray examination: Dr. R. 8. MacHardy, Royal Portsmouth Hospital, reports: 
“Some rarefaction at base of skull. Hands and feet normal.” 

No other signs of Hand-Schiiller-Christian disease, e.g. exophthalmos or polyuria. 

The special features in this case are: (1) Absolutely symmetrical distribution ; 
(2) high cholesterinzemia (usual about 0°260%). (3) Rarefaction at base of skull. 


Discussion.—Dr. F. PARKES WEBER said this was a wonderfully fine example of multiple 
cutaneous xanthomata. The rarefaction at the base of the skull, unless it was very localized, 
was not, he thought, a symptom of lipoid-granulomatosis of the skull (Hand-Schiiller- 
Christian). Therefore he thought that X-rays should not be applied to the skull, and the 
cutaneous xanthomata probably were too widely scattered for such treatment. Hence some 
form of dietetic treatment should be tried. Fat-starvation treatment could scarcely be 
employed in the case of this boy, but he should be given a cholesterol-free diet with a limited 
amount of ordinary (neutral) fat and sufficient green vegetables, fruit and vitamins. 
Dr. Weber pointed out that in some animals cholesterol deposits in the blood-vessels could 
be experimentally produced by cholesterol-feeding. 


Dr. W. M. HEWETSON said that the skiagrams of the skull did not show evidence of the 
Schiiller-Christian syndrome. The bones seemed to be generally somewhat deficient in 
calcium. If any form of irradiation were thought to be indicated, ultra-violet might be 
tried. 


Dr. J. T. INGRAM asked whether any member present had achieved success with xanthoma 


by dietetic treatment. Years ago he had published details of a case which he had tried to 
treat in this way, but had not succeeded. He had not seen a case of the kind on which diet 
had any influence. 


Dr. G. B. DOWLING said that some years ago he had treated a case of the kind by a 
cholesterol and fat-free diet for several months. No appreciable alteration in the highly 
‘raised blood-cholesterol figure had, however, been obtained. 


Dr. L. FORMAN said that he had had a case of xanthoma in a man aged 47. There were 
nodular deposits at the elbows, knees, and thighs, and the follicular type of small deposits on 
the back. The blood-cholesterol was 564 mgm. % (normal up to 200 mgm. %) and the 
blood-sugar was 101 mgm. % about two hours and a half after a meal. The cutaneous 
lesions flattened out under treatment by a low carbohydrate and fat diet. 


Dr. STUART (in reply) said that his experience bore out the results of animal experiments, 
namely, that a cholesterol-free diet had no effect on the cholesterol in the blood. For two 
months this child had had a diet free from eggs and fat, and the effect was inappreciable. 
Excision was an obvious means of treatment, but one could not excise a number of these 
tumours in the case of a small child. . 


Hodgkin’s Disease with Skin Infiltration.—_HucGu Gorvon, M.R.C.P. 

History.—The patient, a man aged 50, has complained of generalized pruritus 
and furunculosis for two years. During this period a lump has been gradually 
forming in the left axilla. He has noticed discoloration of the skin of the chest for 
six months. 

On examination.—There is a mass in the left axilla about the size of a large 
orange, not adherent to the skin or the deep structures. The skin surrounding the 
left axilla and extending over the thorax and abdominal wall, is of a brownish-red 
colour and on palpation gives a very definite feeling of infiltration. The discoloured 
area is not sharply marginated, but fades off gradually into normal skin. 
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There are three enlarged glands under the right axilla, one of which has been 
removed for biopsy. The inguinal glands on both sides are enlarged. The spleen 
and liver are not palpable. A skiagram of the chest shows no signs of mediastinal 
involvement. 

Investigations.—Wassermann reaction negative. Blood-count shows secondary 
anzemia; otherwise normal. Sedimentation rate normal. 

The excised gland is typical, both macroscopically and microscopically, of 
Hodgkin's disease, which undoubtedly accounts for the pruritus and furunculosis. 

Reports on a section of skin removed from the chest wall (Dr. R. Elworthy) :— 


“ Apart from thickening of stratum corium and a sparse infiltration of the epidermis with 
an occasional lymphocyte and polymorph, changes occur mainly in the corium. They may 
be enumerated as follows: Marked vascular and lymphatic distension ; edema; occasional 
hyperplasia of cells lining lymph-spaces ; areas of subacute inflammatory cells mainly in 
connexion with vesicles and lymphatics and not with sweat-glands ; the presence of many 
chromatophores. There are no collections of eosinophils, or malignant cells, and no deposits 
definitely diagnostic of Hodgkin’s disease.” 


The case is shown as a possible infiltration of the skin occurring secondarily to 
Hodgkin's disease, though the histopathology is not specific. It is conceivable 
that pressure from the mass in the axilla may be partially responsible for the 
infiltration. 


Discussion.—Dr. F. PARKES WEBER said that this seemed to be a fairly decided case of 
Hodgkin’s disease. He wondered whether the skin condition had anything to do with the 
treatment of the Hodgkin’s disease. 


Dr. GORDON (in reply) said that the patient’s history did not suggest that treatment of 
any sort could be responsible for the skin condition. 


Tuberculous Chancre.—HuGu Gorpon, M.R.C.P. 


History.—The patient, a girl, aged 44 years, first came under observation on 
account of a swollen gland under the chin; this was incised in the casualty 
department, where she was treated for about three months, during which time there 
was continual purulent discharge from the gland. 

The mother stated that for some indefinite period previous to the glandular 
enlargement, there had been a small sore on the chin. 

Condition on examination.—There was a definite small nodule of lupus vulgaris 
on the right side of the chin, and a broken-down mass in the right sub- 
maxillary region. A chain of enlarged glands could be felt down the right 
side of the neck. 

Two months ago the broken-down glands were scraped out under a general 
anesthetic; there was a large amount of caseous material, and a certain amount of 
pus: numbers of tubercle bacilli were found. Diathermy was applied to the patch 
of lupus, which is now slightly keloidal. There are still two tiny apple-jelly nodules 
present on glass pressure. Mantoux reaction markedly positive. 

For the last three months the child has been on a general anti-tuberculosis 
régime (carbon-are baths and cod-liver-oil and malt), and there is a great improve- 
ment in the general health. The chain of glands is, however, unaltered. 

This appears to be a case of the so-called primary complex of tuberculosis, 
although the complete diagnosis depends to a certain extent on the mother’s state- 
ment that there was a small ulcer on the chin, which anteceded the swelling of the 
gland. The patient was, however, not seen for some months, by which time the 
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Mantoux reaction had become positive and the original ulcer had become a small 
nodule of lupus vulgaris—as often happens in these cases. 


Discussion.—Dr. INGRAM asked whether, because a young person had glands associated 
with skin tuberculosis, the case was necessarily one of tuberculous chancre. Ordinary lupus 
vulgaris was sometimes associated with enlarged regional glands. 


Dr. DOWLING said that this case appeared to him exactly similar to one published a few 
years ago by Dr. Gordon as one of primary tuberculous chancre of the skin, with a secondary 
mandibular abscess, from which tubercle bacilli were obtained. 


Dr. FORMAN said that primary tuberculous chancres of the skin in children were not very 
rare. Dr. Whitwell had published the notes on one case in which erythema nodosum had 
followed. 

He (Dr. Forman) had seen one example in a girl, with enlarged submental glands and 
another in an infant, with enlarged occipital glands which had subsequently broken down. 
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Section of Laryngology 


President—LIONEL COLLEDGE, F.R.C.S. 


[December 6, 1935} 


DISCUSSION ON THE TREATMENT OF ACUTE FRONTAL 
SINUSITIS 


F. Holt Diggle: Acute frontal sinusitis, especially the virulent pyrexial type, 
presents problems totally different from those of the purely chronic types of infection. 
I would define the subject under discussion as an acute frontal sinus infection, 
catarrhal or suppurative, apyrexial or pyrexial, clinically manifested by pain and 
tenderness over the anterior wall, the floor, or both of these regions of the 
frontal sinus, with or without cedema of the overlying soft parts or orbital tissues, 
of a few days’ to a few weeks’ duration, either with or without a homolateral 
maxillary sinus infection. Experience has shown that a frontal sinus may be grossly 
infected with pus, of a few days’ or a few weeks’ duration without any pyrexia. 
We are all familiar with a similar condition in cases of acute mastoiditis. 
Occasionally frontal sinus infections may be occult, with no pus visible in the nose, 
and yet with pain and tenderness over the frontal bone. Although a skiagram is of 
great assistance in the majority of instances, at times—though fortunately rarely—it 
is misleading. I have had more than one case in which the frontal sinus, though 
full of pus, was not radiologically opaque. J. S. Fraser, in a discussion on this 
subject some few years ago, expressed a similar opinion. I place no reliance on 
transillumination of the frontal sinus as a means of diagnosis. 

The question has been asked in past discussions by members of this Section 
whether a frontal sinus infection can be present without, at the same time, an 
infection of the homolateral maxillary sinus. Opinions have varied, but on the 
whole, the majority have considered that a homolateral maxillary sinus infection is 
always associated with a frontal sinusitis. 

Pathologically it was contended that the antral mucosa, by virtue of its continuity 
with an inflamed nasal mucous membrane always shared in the inflammation, or, if 
the mucosa was not actually inflamed, the antrum acted as a reservoir for pus from 
a frontal sinus. Whichever theory we choose to embrace, the fact remains that a 
frontal sinusitis can exist without any maxillary sinus infection. 

From my records, which have been verified either by skiagrams or proof puncture, 
the number of cases associated with and without an infection of the homolateral 
maxillary sinus is about equal. 

I classify frontal sinus infections into two groups, pyrexial and apyrexial. The 
former embraces those virulent toxic types associated with a temperature between 
100° F. and 104° F., or even higher, whilst in the apyrexial group I include not only 
the true apyrexial types, but also the subacute varieties with temperatures certainly 
no higher than 100° F., and with no evidence of toxemia. I admit that any 
classification is arbitrary, but I prefer this to the more general one of catarrhal and 
suppurative. Moreover the presence of severe pyrexia, in my opinion, undoubtedly 
considerably modifies and complicates our treatment. 

Many cases of acute frontal sinusitis treated on conservative principles make a 
complete recovery. The semi-recumbent posture, the external application of heat, 
with the inhalation of warm mentholated vapours and the application to the 
ethmoidal region of such astringent preparations as ephedrin, endrine, adrenaline, or 
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a 5% solution of cocaine hydrochloride and adrenaline (1: 1,000) in equal parts, 
either by the spray or with a cotton-tipped probe, all tend to promote frontal 
drainage. In my series of cases 40% recovered completely by such conservative 
measures alone, but all were of the apyrexial or subacute type, not always catarrhal, 
as in some there was a purulent nasal discharge. 

In the apyrexial group, provided the frontal headache and tenderness are gradually 
subsiding under conservative treatment, there is obviously no need for any surgical 
drainage. If, on the other hand, the headache and tenderness are severe and 
persist in spite of a few days of conservative treatment—and particularly if they 
are increasing in severity and cedema of the frontal or orbital tissues is developing— 
then some form of surgical drainage is imperative. 

The pyrexial group, however, presents a more difficult problem, for we have not 
only to consider the local infection in the frontal sinus, but also to recognize and 
treat the severe blood infection. 

As in the similar virulent types of otitic inflammation, I am convinced that hasty 
surgical treatment in these severe pyrexial types may be disastrous. Our energies, 
in addition to facilitating free frontal drainage along conservative lines, should 
be directed to treatment of the blood infection by the appropriate antiserum, 
antitoxin or bactericide. In streptococcal infections I prefer the polyvalent 
antistreptococcal serum, given into the flank in large doses up to 40 to 60 c.c. 
Frequently I divide such a dose into 20 c.c. intravenously and the remainder in 
the flank, and repeat this on the third day if necessary. 

A throbbing pulsating headache, with persistent or increasing tenderness, and a 
temperature not responding to serum therapy and other conservative measures, 
constitute indications for surgical drainage. Beginning oedema of the soft parts is 
an obvious indication. Should the frontal sinusitis be of the closed pyrexial variety, 
without visible intranasal purulent discharge, and one in which conservative treat- 
ment does not soon promote drainage, no time should be lost in establishing surgical 
drainage. 

Unfortunately, in frontal sinusitis we have no minor surgical treatment—com- 
parable to a paracentesis tympani—at our command to promote continuous frontal 
sinus drainage. 

In apyrexial cases when conservative measures have failed, I would straighten a 
grossly deflected nasal septum, and I would remove a hypertrophied, misplaced, or 
cystic middle turbinate, but I would associate this with removal of the anterior 
ethmoidal cells in order to catheterize the frontal sinus. I never use a frontal 
raspatory, because I consider that stenosis, rather than increased patency is thus 
produced. I do not believe that anterior middle turbinectomy can to any great 
degree facilitate frontal drainage. I place more reliance on intranasal drainage 
by removal of the ethmoidal cells. External cedema in apyrexial cases is often 
relieved by simple intranasal drainage. If, however, there be actual abscess 
formation externally, or if in a day or so following intranasal drainage, the oedema 
and tenderness do not subside, I resort to external drainage by the method I am 
about to describe in pyrexial cases. 

In the toxic pyrexial group, I would not now, after bitter experience, adopt any 
form of intranasal drainage, neither would I resect the nasal septum, or remove 
a middle turbinate. Such procedures in these vascular areas, richly.supplied with 
lymphatics and perineural spaces, are too dangerous in toxic states. They are 
fraught with the risk of septicemia or spreading osteomyelitis, and may induce an 
intracranial complication. Moreover, in some cases, for anatomical reasons, one 
cannot always be certain that a cannula has satisfactorily entered the frontal sinus, 
even after the ethmoidal cells have been removed, and it is imperative in these 
virulent cases, that once surgical drainage is decided, it should be efficient. Con- 
servative treatment having failed, in pyrexial cases I resort to external drainage, 
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making the usual curved incision below the eyebrow, passing on to the nasal bone. 
After carefully elevating the soft parts so as to expose the inner portion of the floor 
of the frontal sinus, | open the sinus through its floor, just above the nasal ostium, 
making an aperture large enough to admit the tip of the little finger. An external 
abscess, which almost invariably tracks through the thin floor of the sinus, is opened 
by this incision. I respect the frontal mucosa, never syringing or mopping out the 
sinus contents, for I seek, with the provision of free drainage, complete resolution of 
the inflamed frontal mucosa, with re-establishment of infundibular patency. Before 
inserting drainage material, which I believe is better provided by rubber-dam tissue 
than by ordinary rubber tubing, I smear the bony edges with pure carbolic acid, as I 
believe that the risk of an osteomyelitis thus is lessened. The drainage tissue is 
engaged only just within the bony aperture and not passed up into the cavity of the 
frontal sinus. After lightly smearing the soft parts with thin B.1.P.P., the outer 
edges of the wound are brought together with stitches, and the rubber drainage is 
anchored to the lower nasal end of the incision. 

On the tenth to the fourteenth day, I usually remove the rubber drainage, as by 
then, in most cases, the discharge is no longer purulent but mucoid. If pus tends 
to collect or cedema recurs, the rubber drainage can be replaced for a further few 
days. I never carry out post-operative lavage of the sinus. 

Although at first I expected that at a later date, because of a persistent external 
fistula, it might be necessary to establish infundibular patency by an intranasal 
operation, or even to carry out a complete obliterative procedure, I have only in one 
instance had to perform an obliterative operation. I prefer this method of external 
drainage in pyrexial cases, whether cedema of the soft parts is present or not, as I 
consider it safer than intranasal surgery. An external obliterative operation on the 
frontal sinus in the presence of a severe infection is, I believe, not only 
unnecessarily mutilating, but fraught with risk. The presence of a spreading frontal 
osteomyelitis might necessitate such an operation. 

Those who believe that a suppurative frontal sinusitis is always associated with 
suppuration in the ethmoidal cells will no doubt question the wisdom of a simple 
external frontal drainage without at the same time removal of the ethmoidal cells 
by either the external or intranasal route. With an anterior ethmoidal region 
bathed in pus from a definite frontal sinus infection, and possibly also a maxillary 
sinusitis, I find it difficult to decide that there is actually suppuration in the 
ethmoidal cells. Inspection in these acute cases is of no help, and not infrequently 
a skiagram is of little assistance. The fact remains that after the provision of free 
external drainage of the frontal sinus, and an intranasal antrostomy if required, 
with no surgical treatment directed to the ethmoid, the results in pyrexial cases are 
far better than when the ethmoidal cells also have been removed. The relief of 
ethmoidal cedema afforded by free drainage of the frontal and maxillary sinuses 
facilitates n:.tural drainage of any residual ethmoideal suppuration in the ethmoidal 
cells. Should there, however, be cedema of both upper and lower eyelids, with 
perhaps some ocular displacement or proptosis—signs indicating a severe ethmoidal 
suppuration—there is no alternative to opening the ethmoidal cells, but the prognosis 
is grave. 

The antrum should always be aspirated, if only to relieve ethmoidal cedema and 
promote frontal drainage. 


Terence Cawthorne: There is an increasing tendency to adopt a conservative 
attitude towards acute frontal sinusitis. The reasons for this are (1) that a large 
majority of cases clear up with simple conservative treatment, and (2) that 
extensive surgical procedures on the frontal and ethmoid sinuses in the early stages 
of acute infection, before protective barriers have been set up, may start a spreading 
osteomyelitis, meningitis, or sometimes a cavernous sinus thrombosis. 
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What exactly is meant by a conservative attitude depends upon the individual. 
On the one hand some consider that puncture and lavage of an antrum full of pus 
in the acute stage are definitely on the side of rashness, whilst others are certain 
that a limited opening of the floor of the frontal sinus in acute suppuration is the 
essence of caution. 

Acute frontal sinus suppuration is practically always accompanied by suppuration 
in the ethmoidal cells or antrum, or both, and it is towards these cells that the first 
therapeutic efforts should be directed. The amount of drainage afforded to the 
infected frontal sinus will depend upon the degree of obstruction of the fronto-nasal 
duct due to the anatomical state of the nose, together with the amount of swelling 
caused by the infected ethmoidal cells and antrum. Should this obstruction 
be complete, then the retained pus in the frontal sinus may cause a periostitis, 
usually in relation to the thin floor. This will cause a certain amount of external 
swelling. Should the obstruction continue to be unrelieved, the pus may spread 
from the confines of the frontal sinus to the n_ighbouring regions and if left to 
itself, this pus will burst through the thin floor to invade the orbit. 

If, however, sufficient nasal drainage can be afforded to prevent the retention of 
pus under pressure in tbe frontal sinus, then any external swelling will subside and 
the likelihood of pus bursting the bounds of the frontal sinus is remote. 

There are some who consider that most of the cases which develop complications 
after operation during the acute stage do so despite the operation. If this is so, 
then why is it that in nearly all cases the complication develops, or at any rate is 
discovered, some few days after the operation? So far I have never seen any 
serious complications develop because an external operation had not been performed. 

It is a simple matter to advocate conservative measures in the abstract, but the 
local appearance and general state of a patient with an acute frontal sinusitis are 
often such that he, his friends and—more often than not-—-his medical attendant, 
eagerly await the benefit and relief which they feel must follow an external 
operation. When we add to this the uneasy thoughts of the surgeon as he pictures 
the possible routes which the pus may take, it is evident that to maintain a 
conservative attitude in these circumstances often calls for a high degree of surgical 
self-control. 

I feel strongly that, unless there is definite evidence that pus has escaped from 
the frontal sinus into the surrounding tissues, conservative measures should be 
given a thorough trial before any form of external operation is even considered. 
Such measures should include frequent steam inhalations, antrum puncture and 
lavage, if necessary daily. The removal of any pus from the antrum is of the 
greatest importance in these cases; I puncture the antrum as a routine and it is 
only in exceptional cases that I find it free from infection. 

In young patients and in those who are unable to tolerate repeated antrum 
punctures it is permissible to make a limited opening into the antrum through the 
inferior meatus, which will be sufficient to admit an antrum cannula. In addition to 
these measures the application of shrinking solutions to the middle meatus and 
turbinal should be used. Ten per cent. protargol is probably the safest but it may 
be sometimes necessary to precede this with a pack of ten per cent. cocaine although 
I think that the latter should be avoided if possible, because of the after-dilatation 
it produces. External heat in the shape of fomentations, electrically heated pads, or 
light baths may be of great help. Occasionally it is possible to pass a catheter into 
the frontal sinus and the pus can be removed by lavage or suction. I have only 
found this possible in relatively few cases: Normal drainage may sometimes be 
assisted further by inward displacement or infraction of the middle turbinal. 

I do not think that, as a general rule, the removal of the anterior end of the 
middle turbinal is a good practice, for two reasons :—(1) It violates the principle of 
not opening up tissue spaces in the early stages of acute infection, and (2) the 
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reactionary swelling of the mucous membrane around the fronto-nasal duct, 
which inevitably follow this procedure, tends to obstruct the duct even further, at 
any rate for a day or two. 

If, after ten days, the condition remains stationary or if, during that time, 
there is reason to suppose that pus has spread beyond the confines of the 
frontal sinus, then some form of external operation will be necessary. The 
exact nature of such an operation will naturally be governed by the extent of the 
disease. Unless the disease has attacked the diploe of the frontal bone or the 
meninges, it should be limited to a small opening in the floor of the frontal sinus. 
At a later date when the acute symptoms have subsided, it is usually necessary to 
enlarge the fronto-nasal duct and exenterate any diseased ethmoidal cells. The 
application of a Thiersch skin-graft to that part of the orbital periosteum which 
bounds the enlarged fronto-nasal duct is a useful addition to the operation which 
prevents any tendency to subsequent stenosis. 

I should like to pay tribute to the operations of Howarth and Kisch which, by 
avoiding the dangerous antero-superior and posterior walls of the frontal sinus, 
have done much to lessen the incidence of post-operative complications both in 
subacute and in chronic cases. Similar operations with the addition of a skin- 
graft as I have just mentioned have been more recently described by Seiffert and 
Ferris Smith. 

If the disease has invaded the frontal bone or meninges the amount of bone to 
be removed will depend upon the extent of the disease. In any case it should 
include a generous margin of healthy tissue, but I am quite convinced that many, if 
not most, of the serious complications which occur are the direct result of untimely 
operative interference. 


Walter Howarth said that he did not quite follow Mr. Diggle’s classification 
into pyrexial, and apyrexial, because so many of the cases were pyrexial, the rise of 
temperature depending on the virulence of the infection and the degree of blockage of 
the fronto-nasal duct. He was very much in sympathy with Mr. Cawthorne’s 
advocacy of a more conservative line of treatment for these cases than the textbooks 
suggested. He considered that Mr. Diggle’s forty per cent. of cures by the conservative 
method was much too low ; he himself would have placed it nearer eighty per cent., 
and he considered that if surgeons held their hands a little longer even that figure 
would be improved. He did not believe even in removal of the anterior end of the 
middle turbinate, but he thought some attempt should be made, where the blockage 
was complete, to enter the fronto-nasal duct. He supposed that the cases in which 
frontal sinusitis arose were those in which there was some anatomical abnormality or 
some unusual anatomical configuration of the duct, so that one or more of the 
anterior ethmoidal cells impinged upon it, and that if this obstruction could be 
overcome without a cutting operation, free drainage from the duct could probably be 
established. He usually passed a large metal sound into the frontal sinus, beneath 
the middle turbinate, so as to crush away the impinging anterior ethmoidal cells, and 
in that way enter the frontal sinus, without a cutting operation which would damage 
the mucosa. A small Hartmann cannula was useless for this purpose. 

External operations were necessary in only a few cases; even cases showing 
marked cedema of the eyelids and of the inner canthus settled down after 
conservative treatment. Should operation be necessary, it should be limited to 
letting out the pus. 


C. A. Scott Ridout said that he also would strongly emphasize the importance 
of conservative treatment of acute frontal sinusitis. He said this because in an 
acute case in which he removed the anterior part of the middle turbinal and passed 
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a raspatory into the frontal sinus many years ago, the patient had developed 
meningitis and died. In acute cases it was very seldom that packing and re-packing 
the nose with ten-per-cent. cocaine did not bring relief. 

There was another type of frontal sinusitis, one showing marked obstruction by 
a high and greatly deflected septum. There were cases in which the surgeon dare 
not try to get into the sinus because of the obstruction of the septum, and because 
the patient was in appalling pain ; in some cases he had been obliged to make an 
external incision, doing as little as possible, in order to let out the pus which was 
under pressure. 


Harold Kisch said that he had looked up the records at the Central London 
Throat and Ear Hospital, and found that a conservative policy was followed in 
almost all the cases. The routine followed always included lavage of the antrum, 
and he himself considered this of the greatest importance. Lavage of the antrum, 
with simple intranasal treatment, would result in the cure of a considerable 
percentage of acute frontal sinusitis cases. This was in contradistinction to chronic 
cases, as the treatment of the antrum never resulted in the cure of frontal sinus 
trouble. 

Injections of lact-albumin were of use in hemolytic streptococcal cases. 

The records at the Central London Throat and Ear Hospital showed that in 
the great majority of cases of frontal sinusitis with external swelling the patients 
recovered. Treatment was conservative at first, followed by operation for drainage 
of the abscess. 

The use of small doses of intensive X-rays might be of use, as in the case of 
osteomyelitis of the frontal bone which he had demonstrated at the last meeting of 
the Section. 


T. B. Layton said he had seldom seen the Section so harmonious over any 
subject of discussion. He would like to agree with what every speaker had said; 
but he would add that his conservatism went further than that of any of them. 
He did not to-day even wash out the antrum, and he had long given up removal of 
the front end of the middle turbinal. He thought one of their colleagues was lucky 
to be alive, being the last patient but one in whom he had removed the front end of 
the middle turbinal in acute frontal sinusitis ; the subsequent and last patient had 
developed a fatal meningitis. 

In acute infections surgical interference was only indicated when there was an 
impending or threatened spread of the infection to a lethal area. Mr. Holt Diggle 
had mentioned the sequela—septicemia, osteomyelitis, meningitis, but he (the 
speaker) doubted whether they ever occurred in cases of acute frontal sinusitis, if 
left alone. He was not saying that every case would recover, but it was a false 
line of thought to think that because one case might die it was justifiable to interfere 
in many. ’ 

Pathologically, he thought all these operations were wrong. Lister taught that 
an inflammation tended to get well by itself if the cause of the irritation was 
removed. In the acute invasive stage the organism itself was the cause of the 
irritation. 

Anatomically, there was no such condition as a frontal sinusitis. The frontal 
sinus was merely one of a group of anterior ethmoidal cells, all of which grew up 
towards the angle where the face and the cranial and nasal cavities met. One went 
a little further than the rest and was named the frontal sinus. Therefore there was 
no such disease as frontal sinusitis. In every case some of the other cells were 
involved; he thought that the maxillary sinus was always involved, even if pus 
could not be found in it the lining was inflamed. 
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Musgrave Woodman said that he could not agree with Mr. Layton. He had 
recently seen a patient who bad streptococcal septicemia, associated with joint 
effusion due to an acute frontal sinus which had been allowed to incubate for nearly 
a fortnight The nose cleared up with local treatment. 

He believed that 90% of cases would clear up on conservative lines. The most 
important element was the provision of the right atmosphere, notably a tent with 
benzoin in a steam kettle. If operation had to be undertaken, he thought Mr. Holt 
Diggle’s method of making a small opening beneath the eyebrow to be the correct 
one. It should be a rule that the intranasal operation should not be performed 
in acute cases. 


W. A. Troup said he agreed as to the value of radiotherapeutic methods in 
the treatment of acute cases. 

By radiotherapy he meant treatment by infra-red irradiation, ultra-violet irradi- 
ation, and short-wave therapy. Treatment by diathermy was contra-indicated in 
these acute cases and short-wave therapy, especially if the treatment was prolonged, 
was liable to give rise to secondary toxzmic manifestations. 

The treatment consisted of: (1) Infra-red rays applied locally over the affected 
sinuses. (2) Ultra-violet rays applied intranasally and postnasally by means of 
quartz applicators attached to the Kromayer mercury vapour lamp. (3) General 
ultra-violet irradiation from a suitable source. (4) Short-wave therapy in selected 
cases. 

These radiations produced: (a) Relief of headache; infra-red rays were the 
finest pain killers and therefore obviated the necessity of giving sedative drugs. 
(b) Establishment of drainage unless gross obstruction was present. (c) Increased 
flow of blood and lymph to the affected sinuses. (d) Bactericidal action of the 
ultra-violet rays intranasally and postnasally. (e) Increased bactericidal properties 
of mucus and restoration of function of the cilia. (jf) Increased bodily resisting 
powers. 


H. G. Downer, himself a sufferer from the condition, said that he had obtained 
relief, not so much from the use of inhalations as from the steam tent. At a later 
stage submucous resection had saved further trouble. 

With regard to the question of external operation: He had recently operated upon 
a patient who, twenty-six years previously, had had an external frontal sinus 
operation, which had given no trouble. He had treated her for three weeks, and 
had then operated. He found a small quantity of pus in the frontal sinus. No 
attempt had been made to enlarge or dilate the fronto-nasal duct, and he thought 
that if an external operation was carried out without some attempt to maintain 
drainage, possibly in later years some of the cases would be failures. 


E. D. D. Davis said that conservative treatment was the ideal. For many 
years he had carried out precisely the plan outlined by Mr. Holt Diggle. Nevertheless, 
there were cases in which a timely operation with a gentle and moderate hand, cut 
short the illness, and the results were excellent. An operation was indicated when 
the patient was not responding to treatment, e.g. when the temperature remained 
stationary and there was definite suppuration. There were also more severe cases 
in which one’s hand was forced; for example, a previous attack, or an acute 
exacerbation of a chronic sinusitis, excessive pain preventing sleep, a narrow nose 
arising from a high deviation of the septum, called for a middle turbinectomy 
gently done to give access to the fronto-nasal duct. He had not seen any 
disadvantage in a middle turbinectomy. Simple cedema of the eyelids disappeared 
with ordinary conservative treatment, but cases were seen in which it was difficult 
to determine whether pus was present in the orbit. Extensive oedema and redness 
of the eyelids, with cedema of the conjunctiva and a proptosed fixed eyeball 
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indicated an orbital abscess and one could not safely hesitate to operate. He had 
had at least forty cases of orbital abscess in which the Howarth operation had been 
successful, but there were ten cases which had been left too long and were cooked 
too well. Of these ten, six died of meningitis which commenced before he saw 
them. There was one case of osteomyelitis in a young girl. In a case of pysemia 
the patient died; in one of optic atrophy with a dilated pupil at the time of 
operation, the patient survived. Another patient nearly died after a simple incision, 
and at a later operation a quantity of deep-seated pus was found. Complete recovery 
followed its evacuation. 


V. E. Negus said he also was in agreement with conservative treatment of - 


acute frontal sinusitis. He would, however, like to comment on the lavage of the 
antrum. One advantage of it, often overlooked, was that it cleared the natural 
ostium, which often was plugged at the start. By re-establishing the natural 
opening and setting up ciliary drainage again, a chance of recovery was given. He 
did not think that aspirating the fluid would be successful in re-establishing 
natural drainage. 

He would only make an external incision in cases of real necessity, and then 
usually after ten days or more, when there was an extension through the outside of 
the frontal sinus, and when it seemed impossible to re-establish drainage through 
the natural fronto-nasal duct. The incision was just sufficient to expose the floor of 
the sinus and allow an opening to be made through the non-diploetic bone. That 
could be left open, with free drainage. The completed operation followed the 
technique of Seiffert, which differed slightly from those of Howarth and Kisch 
and Ferris Smith. It was finished, after external drainage had been maintained 
for one or two weeks, by making a free communication between the frontal sinus 
and the nasal fossa and inserting a big rubber tube, lying free in the nose, and 
covering it with a small layer of ribbon gauze soaked in iodoform. A piece of 
oiled silk was inserted over this and was tucked under the edges of the nasal, 
frontal, and maxillary bones, and back to the ethmoid. The skin graft was taken 
from the leg, cut to the size of the area to be covered. The opening was sewn 
up, and the tube taken out after a week. When using this method he had never 
had a skin graft come out, nor had the opening closed in any‘case. In chronic 
cases the operation, including skin-grafting, was completed in one stage, without 
preliminary external drainage. 
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Section of Obstetrics and Gynxcology 
President—W. FLETCHER SHAW, M.D. 


[November 29, 1935] 


Specimen: Cancer of the Uterus with Deposits in the Vulva.—F. H. H. 
FINLAISON, F.R.C.S. 

The uterus was removed from a unmarried woman, aged 33, who attended 
hospital complaining of an infected tumour of the right labium minus, the size of a 
pea. Two weeks later she was admitted with signs of bronchopneumonia and died. 

At post-mortem examination malignant growth was found to have involved the 
vulva, vagina, body of uterus, pelvic and lumbar lymph-glands, and lungs. The 
remaining organs appeared free from growth, even the cervix being normal. 

Microscopical sections from the vulval, vaginal, and corporeal neoplasms proved 
to be spheroidal-celled carcinoma, suggesting that the uterus was the site of the 
primary growth. 

Mr. CLIFFORD WHITE said that the specimen shown was an example of those clinically 
interesting cases in which a secondary deposit of growth in the vulva was the first symptom of 
a primary malignant growth in the pelvis. He had previously referred to some cases of this 
nature, Proceedings, 1928, 21, 1732 (Sect. Obst. and Gyn., 94). 


Specimen: Advanced Cancer of the Corpus Uteri, causing Infective 
Peritonitis. Hysterectomy. Recovery.—\V. B. GREEN-ARMYTAGE, F.C.O.G. 


Specimen from Mrs. K., aged 53, who was admitted on March 22, 1935, to the 
West London Hospital. 

Menopause four years ago; for the last two months a greenish-brown vaginal 
discharge. One pregnancy 

On admission she complained of intense abdominal pain with rigidity. Pulse 
120, temperature 100 F. She was vomiting a brown fluid continuously. A diagnosis 
of ruptured appendix was followed by immediate laparotomy. The lower abdomen 
was full of pus and turbid fluid, mostly on the right side. The appendix was not 
involved, but the uterus was enlarged with pus escaping from many small openings, 
like a discharging carbuncle. Drainage tube. Culture: Staphylococcus albus. The 
whole uterus was removed on April 38. The patient left hospital eighteen days later 
and has since attended for deep X-ray therapy. On November 21 she had gained a 
stone in weight and showed no signs of recurrence. The section shows solid adeno- 
carcinoma, Broda’s fourth grade. 


Specimen: Melanoma of the Vulva.— NorMAN WHITE, F.R.C.S. 


The patient, aged 67, was admitted to University College Hospital in December 
1932. She had had one child, at the age of 31; no miscarriages. Menopause at 39. 
She was totally blind as the result of glaucoma. In March 1930, she had had an 
anterior and posterior colporrhaphy performed at the London Hospital. She stated 
that she had a sore place on the vulva at that time, in the situation in which the 
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melanoma subsequently developed. Mr. D. M. Stern kindly looked up the hospital 
notes for me, but found no mention of any melanoma or mole. 

The melanoma was 2 cm. in diameter, attached by a broad pedicle to the groove 
between the anterior parts of the right labia majus and minus, lateral to and not 
involving the clitoris. There was no ulceration, and no attachment to deep tissues. 
Two small glands were felt in the left groin, none in the right. In the right iliac 
fossa was an appendicectomy scar hernia 3 in. across. 

I performed a Halsted operation on December 10, 1932, Mr. J. D. Flew 
assisting me. The specimen shows pigmented growth in the glands of the right 
side. The section of the primary growth shows melanotic carcinoma. 

The patitnt left hospital healed on the thirty-seventh day after operation. 

In September 1933 she was operated on, in another hospital, for strangulation of 
the sear hernia. 

On January 19, 1935, I found no evidence of recurrence. Her urine contained 
no melanin. She was still having frequent attacks of abdominal pain and vomiting. 
She died on April 8, 1935. No post-mortem examination was held. Her doctor 
stated that the cause of death had been cerebral hemorrhage and chronic intestinal 
obstruction. He found no evidence of recurrence of the melanoma. 

According to the literature on this subject, melanoma of the vulva tends to recur 
very quickly. The period of survival of this patient after operation, two years and 
four months, is unusually long. 


Mr. CLIFFORD WHITE said that Mr. Norman White had been right in carrying outa 
block dissection of the lymph-bearing areas up to the inguinal glands as the case was one of 
melanoma. He would also regard this as correct treatment in the rare cases of sarcoma of 
the vulva, but in cases of carcinoma of the vulva he had for many years given up block 
dissection and had limited himself to a full dissection of the glands. He removed the fat 
containing the glands from above Poupart’s ligament to the apex of Scarpa’s triangle in one 
piece, taking special care to open the crural canal and to remove the gland contained in it, as 
this gland was frequently the first one to be affected. The vulva was then excised by a 
separate incision. He had adopted this technique in place of an operation which removed the 
vulval growth and the gland-containing fat in one piece, because in his opinion, the infection 
of the glands was embolic in nature. 

It was very rare to find a recurrence in the connective tissue or skin between the vulva 
and the glands ; in this repect these cases differed from those of carcinoma of the breast. 


Fetus Removed from Mothers Thigh Following Rupture of the 
Uterus. —Lieutenant-Colonel D. Coutts, I.M.S., M.D. 


A Hindu woman, Muni, aged about 35, was admitted into the Hospital for 
Women, Patna, on 7.12.33 at 9 a.m., having been knocked down and run over by 
a heavy motor-bus. The following injuries were noted :— 

(a) An incised wound on the back of the right forearm 24 in. by 1 in. by 14 in; 
(b) an incised wound on the left eyebrow ? in. by } in. by } in.; (c) a bruise 
2 in. round, in the left lumbar region; (d) skin abrasions on both sides and back ; 
(e) bleeding from both nostrils ; (/) aswelling in the lower abdomen ; (g) a swelling 
in the upper third of the right thigh, with the skin ecchymosed. 

The swelling was soft, like a low tension cyst. The Medical Officer-in-Charge 
thought that on palpation, he could feel something like foetal parts and made inquiries 
about pregnancy. He was informed she had missed four periods. He admitted the 
case as ? Rupture of the uterus and discharge of the foetus into the mother’s thigh.” 
This diagnosis created a sensation in the hospital and the case was carefully 
observed and investigated. 

On subsequent examination of the lower pole of the swelling in the thigh, some- 
thing like a foetal head about 3 in. in diameter could be palpated, somewhat flattened, 
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and its upper part felt like trunk and limbs (about 6 in. long). The ? foetal head 
could be easily pushed up into the right ride of the lower abdomen, but would not 
stay there, returning to its original position. No fatal heart sounds were heard. 

Examination per vaginam.—-The cervix was soft and the os closed ; there was no 
bleeding. The uterus was the size of a five-months’ pregnancy; it was tilted to 
the right, but it could not be moved on account of extreme tenderness in the right 
iliac fossa ; the uterus itself was not tender. A catheter was passed and clear urine 
was drawn off. Near the right iliac crest, two small lumps were palpable, which 
were suspected to be broken pieces of the iliac crest. 

The pupils were equal and reacted to light. Heart, lungs, liver, and spleen: No 
evidence of abnormality. Tongue moist, but paler than normal. Extremities cold. 
Pulse 86 ; small and easily compressible. Respirations 37. 

Any interference was deferred, as the patient was in a condition of profound 
shock and was semi-conscious. She was constantly observed for signs of haemorrhage 
internally. Treatment was directed for shock. Morphine } gr. was injected, the 
foot of the bed was raised and the patient was kept warm in blankets and hot water 
bags ; volatile stimulants were given, also continuous rectal saline by drop method : 
the head was ice-capped (because of bleeding from the nostrils and suspicion of head 
injuries), and 25c.c. of 25% glucose was injected intravenously (12 noon on 7.12.33). 
(For the above notes I am indebted to Dr. G. C. Pattanaik.) 

When I saw the patient, she was suffering from profound shock. 1,500 units 
anti-tetanic serum was given as a preliminary prophylactic dose, and continuous 
rectal saline and glucose infusion continued. The pulse gradually improved. The 
abdomen was not distended and hemorrhage, if any, had ceased. Examined 
per vaginam the os was found to be closed and there was no bleeding. Nothing 
definite was found in the pouch of Douglas. No appreciable free fluid in abdominal 
cavity. Poupart’s area was very indefinite and puffy; there was a feeling of 
something loose under the crest of the ilium. 

The swelling in front and to the inner side of the right thigh was large, 
discoloured and hwmatoma-like, and in it I was able to palpate a round, hard, 
flattish object, about the size of a tangerine orange. There was a strong suspicion 
that it was a foetal skull. Treatment was continued for shock, and at 2 p.m. on 
7.12.33 the pulse became imperceptible, but the heart sounds could be easily 
counted by the stethoscope The tongue, though pale, retained its colour. 
Evidently the deterioration in the condition was due to shock rather than to 
internal hemorrhage. At all events the general condition did not permit of active 
interference at this stage, and treatment for shock was persisted in. At 6 p.m. the 
condition had decidedly improved ; the extremities were warm and the pulse was 
better in volume, but the patient was restless; she was therefore put to sleep with 
0-5 c.c. eukodal. 

Next day, 8.12.33, the swelling and the hematoma in the right thigh had 
increased in size and now involved the whole of the upper two-thirds of the thigh. 
The lower end of the swelling was well defined. Discoloration of the skin was 
more definite and a large violet patch had formed at the lower part. The upper 
limit of the swelling was ill-defined and could be traced up to the sixth rib in the 
mid-axillary line. The abdominal wall above the iliac crest was oedematous. There 
was no surgical emphysema. As the patient appeared to have recovered from the shock, 
the swelling in the thigh was examined by X-rays while she was in bed. The 
skiagram showed a foetus, lying with its head down, its back towards the middle line 
of the mother, and its limbs to her right. It was lying in front of the femur. A 
slight blood discharge was now visible per vaginam. 

The general condition being then satisfactory, I decided to remove the foetus 
and follow up the damage to the uterus, etc. Under gas-and-oxygen, an 
examination per vaginam revealed the cervix dilated one fingerbreadth and the 
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membranes presenting. The lower edge of the placenta could be palpated 1 in. 
above the internal os. Two pints of submammary saline were given. Rai Saheb 
Dr. A. N. Sarkar helped me with the operation. The interest caused by this unique 
case packed the operation theatre. A vertical incision 8 in. in length was made 
on the upper anterior surface of the right thigh, extending up to the groin, and the 
foetus was found lying just under cover of the skin and superficial fat, in what 
looked like a bag full of bloody fluid (blood-stained liquor amnii). It was easily 
extracted; the cord was still attached. The inguinal ligament was found 
detached from both its attachments, and the muscles attached to the anterior third 











of the right iliac crest were also torn. The incision was prolonged upwards, to 
enable examination of the uterus. This, by following the cord, was found to be 
about the size of a hockey-ball and the rupture was in front and towards the right 
side. At the time of the operation the rent in the uterus was about 3 in. long, half 
the rent above, and half below, the attachment of the right round ligament. The 
rupture was firmly grasping the placenta, which was partially extruded. The uterus 
was well contracted, and there was practically no bleeding. The subcutaneous 
tissues and muscles were badly bruised, but the structures below the deep fascia of 
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the thigh were unaffected. The iliac crest was intact, and what had felt like 
broken pieces of crest were foetal limbs. The peritoneal cavity contained a 
small quantity of effused blood. I had to decide quickly whether I should 
perform hysterectomy, or risk extraction of the placenta through the tear and 
suture the uterus. As the general condition did not justify hysterectomy, 
and as the uterus was contracting so well, I decided on the latter course. 
By this time the uterus was trying to expel the placenta through the os. 
The vagina was thoroughly swabbed out, the uterus packed off, the placenta 
removed and the uterus stitched up as in a classical Cesarean section. Then came 
the repair of the abdominal wall, and on passing the hand into the abdomen, a big 
rent, approximately 8 in. long, was detected in the peritoneum, running up to the 
costal margin. The original incision was extended along this line, and the rent was 
exposed and sutured with catgut after as much as possible of the blood and fluid had 
been mopped out. The wound was closed, and two drainage tubes were inserted into 
the thigh through stab wounds. Deep sutures were inserted into the structures round 
the inguinal ligament and the crest of the ilium, to close off the abdominal cavity. 
This procedure was completed satisfactorily, and the abdomen was completely closed. 
The patient was put up in Fowler's position as soon as the effects of the anesthesia 
had passed off. 

She stood the operation very well and next day the drainage tubes were removed ; 
on the third day the stitches in the thigh wound were removed as there was a 
tendency to pull through, and the lower part of the thigh wound was sloughing. 
There was some diarrhoea. Four days after the operation, pleural friction sounds 
were heard over the precordium. The patient was running a hectic temperature, but 
the urine and blood cultures were sterile. There was a slight relative polymorpho- 
nuclear leucocytosis, and the blood-count at this stage was: R.B.C. 1,720,000; 
Hb. 55%. W.B.C. 8,750. Differential: Polys. 84°4%; large monos. 0°8%; 
lymphos. 14°4%; eosinos. 0°4%. No malaria parasites found. 

Abdomen not distended; bowels moved; urine withdrawn by catheter, pulse 
140, temperature 102°, general condition quite good. She had had daily injections 
of 25 c.c. of 25% glucose intravenously ever since her admission to hospital, twice 
daily for the first three days: a total of 90 c.c. of antistreptococcic serum, 7,000 
units of anti-tetanic serum (besides the prophylactic dose of 1,500 units) and 4 c.c. 
of “ septicemin ” daily for nine days. The whole of the black area in the thigh 
sloughed away, leaving a huge raw surface. Curiously enough the peritoneal and 
the abdominal sutures remained unaffected and there was no abdominal trouble 
whatsoever. 

She continued to improve daily, the temperature remained normal and the 
weight increased. Skin-grafting was about to be perfomed when on 15.1.34 the terrific 
earthquake shook the whole of Bihar. The hospital had to be evacuated and this 
patient, with all the others, rushed outside, and were housed in tents as soon after- 
wards as possible. The weather was intensely cold and it rained heavily. The patient 
unfortunately developed double pneumonia in the temporary camp, but she weathered 
this and on March 15 was quite fit again. Before discharging her, I dilated and 
curetted her on account of a large uterus. She was most grateful for all that was 
done and came daily to see me. Needless to say the skin-grafting could not be 
carried out, and after the earthquake the wound had healed. No contractures took 
place, and there was no hernia. 

Comments On this most unusual and interesting case :— 

(1) The abnormal site of delivery of the foetus. 

The question is: How was the foetus forced down into the thigh when its line 
of least resistance, after rupture of the uterus would be into the abdominal cavity 
and the same intense force would naturally have ruptured the abdominal wall? 
The patient herself does not know much about it, except that her child was playing 
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in the street and she saw a motor-bus coming. She ran out in front of it, to save 
the child, and was knocked down. The child escaped injury. 

Two possibilities: (1) The bus struck the woman on her left side, throwing her 
on the ground and went over her, the pressure of the tyres and counter-pressure of 
the ground ruptured the uterus and the pressure continuing downwards and to the 
right forced the foetus down into the thigh. (The foetus was about twenty-three 
weeks old, so the uterus would be above the brim and nearing the level of the 
umbilicus.) 

(2) The original blow and pressure were on the right side and stripped the skin 
and superficial fascia off the thigh, detaching the inguinal ligament from its attach- 
ments and the abdomina! muscles from the anterior third of the iliac crest; the 
same force, continuing to act, tore the peritoneum and ruptured the uterus. On 
release of the pressure, the uterus rebounded forward and squeezed out the foetus, 
which passed out under the skin of the right thigh along the line of least resistance. 

I have not seen any similar case recorded in medical literature. 


Professor JAMES YOUNG said that Dr. Coutts was probably justified in describing his 
remarkable case as being unique. He (Professor Young) had some years ago had a case 
under his care which, although exhibiting features of a much less dramatic nature than those 
in Dr. Coutts’ case, had some points of resemblance. 

A young woman, who was riding pillion on a motor-cycle, received violent injuries as 
the result of a collision. During several days she lay in a surgical ward suffering from 
concussion, and on recovery was found to be complaining of abdominal pain. Examination 
revealed the presence on the right side of the lower abdomen of a hard swelling, the exact 
nature of which it was difficult to determine. A skiagram revealed the existence of a foetus. 
When the abdomen was opened rupture of the uterus was found to have taken place, the 
foetus and placenta having been expelled into the abdominal cavity. There was no evidence 
of any intraperitoneal blood loss, and the uterus was found to be tightly contracted. The 
head of the foetus was projecting through a rupture in the anterior abdominal wall just above 
the inguinal ligament. The foetus and placenta were removed and the subsequent recovery 
of the patient was satisfactory. 


Dr. ARTHUR M. HILL read a paper: Post-abortal and Puerperal Gas 
Gangrene: A Report of 30 Cases from the Women’s Hospital, Melbourne, between 
April 1933 and February 1935. 

This paper will be published later—by arrangement—in the Journal of Obstetrics 
and Gynexcology of the British Empire. 
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Section of Tropical Diseases and Parasitology 


President—P. H. MANSON-BAHR, D.S.O., M.D. 


October 8, 1935) 


The Chemotherapy of Infectious Diseases caused by 
Protozoa and Bacteria 


By Professor H. HORLEIN (Elberfeld) 


ABSTRACT.—The possibility of combating infectious diseases with chemotherapeutically 
active substances depends to a large extent on the structure of the pathogenic organism. 
Apart from the cure of contagious pleuro-pneumonia in horses with neosalvarsan, we have, 
as yet, no chemotherapeutic substance which is active in virus diseases. 

The position is scarcely better when we turn to bacterial infections due to cocci and 
bacilli. These two types of infective organisms occupy the lowest level in the scale of 
micro-organisms. On the other hand, the spirochetes, which also beleng to the bacteria 
group, and, still more so, those causal organisms belonging to the protozoa, represent relatively 
highly differentiated species, and the more highly developed a pathogenic organism is, the 
more points for attack it appears to offer to the action of chemotherapeutic substances. 

It is, therefore, not to be wondered at that the best results with chemotherapeutically 
active substances have been obtained in spirochetal diseases (syphilis, relapsing fever, 
framboesia, etc.), and above all, in protozoal diseases. There is scarcely a protozoal disease 
of man which cannot be cured nowadays by early treatment with the appropriate synthetic 
drug. (Sleeping sickness, malaria, amoebic dysentery, leishmaniasis.) Epizootics resembling 
human diseases, as for example, trypanoses, are also relatively easily dealt with by the same 
drugs as have been found of value in the treatment of disease in man. On the other hand, 
there has been a lack of success, up to the present, in the treatment of those diseases of 
animals which are not generally related to the tropical diseases of man. The most 
important of these epizootics are the piroplasmoses, which are caused by babesiwe and 
theilerie# and which are found, not only in tropical and subtropical regions, but also in 
temperate zones. 

In this paper the discovery of a new remedy against piroplasmosis will be reported 
(acaprin). 

Further, advice will be given of a new class of substances, which have an actual 
chemotherapeutic action in streptococcal infections (prontosil, prontosil S), so that one 
can hope to be able in the future also to attack bacterial infections due to cocci chemo- 
therapeutically. 
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RESUME.—La possibilité de combattre les maladies infectieuses 4 l'aide de substances 
chimiothérapeutiques dépend en grande partie de la structure de l’agent pathogénique. 
Jusqu’d présent nous ne connaissons aucune substance chimiothérapeutique qui soit efficace 
dans les maladies dues aux virus, sauf le néosalvarsan dans le traitement de la pleuro- 
pneumonie des chevaux. 

Nous n’en sommes pas beaucoup plus loin dans le traitement des infections par les cocci 
et les bacilles. Ces deux types occupent les positions les moins élevées dans |'échelle des 
micro-organismes. D!'autre part, les spirochétes, qui appartiennent aussi au groupe des 
bactéries, et encore plus, les organismes pathogénes protozoaires, sont des espéces relative- 
ment différentiées, et plus le développment d’un organisme pathogéne est avancé, plus il 
offre de points d’attaque aux substances chimiothérapeutiques. 

Il n’est donc pas ¢tonnant que les meilleurs résultats de la chimiothérapie aient été 
obtenus dans les maladies dues aux spirochétes (syphilis, fiévre récurrente, pian, etc.), et 
surtout dans les maladies protozoaires. I] n’existe pour ainsi dire pas de maladie 
protozoaire de l'homme qui ne puisse étre guérie aujourd’hui par un traitement précoce par 
le médicament synthétique convenable (maladie du sommeil, malaria, dysenterie amibienne, 
leishmaniase). Les épizooties semblables aux maladies de |’homme, telle que la trypan- 
osomiase, peuvent aussi étre guéries assez facilement ‘i l'aide des mémes remédes qui se sont 
montrés efficaces dans le traitement de ces maladies chez l'homme. D’autre part, le 
traitement des épizooties qui n'ont pas de rapport avec les maladies tropicales de l’homime 
n’a pas été efficace jusqu’’ présent. La plus importante de ces épizooties est la piroplasmose, 
due aux babesiw et theileriw, qui existe non seulement dans les zones tropicales et sous- 
tropicales, mais aussi dans les zones tempérées. 

Dans ce travail l’auteur parle de la découverte d’un nouveau médicament contre la 
piroplasmose (l’acaprine). 

De plus, une nouvelle catégorie de médicaments, possédant un effet chimiothérapeutique 
dans les infections streptococciques est signalée (prontosile, prontosile S). On peut donc 
espérer qu’il deviendra possible d’attaquer les infections bactériennes dues aux cocci par la 
chimiothérapie. 


ZUSSAMMENFASSUNG.—Die Moéglichkeit der Bekiimpfung der Infektionskrankheiten 
durch chemotherapeutisch wirksame Stoffe hiingt offenbar eng zusammen mit der Struktur 
der Infektionserreger. Gegen Viruskrankheiten kennt man, wenn man von der Heilung der 
Brustseuche der Pferde durch Neosalvarsan absieht, bis heute iiberhaupt noch kein chemo- 
therapeutisch wirksames Mittel. Bei den bakteriellen Infektionen durch Kokken und 
Razillen steht es nicht viel besser. Diese beiden Arten von Infektionserregern nehmen 
unter den Mikroorganismen die niedrigste Stelle ein. Ihnen gegeniiber stellen die ebenfalls 
zur Gruppe der Bakterien gehérigen Spirochiiten und erst recht die in der Gruppe der 
Protozoen zusammengefassten Infektionserreger schon relativ hochdifferenzierte Lebewesen 
dar und je weiter ein solcher Krankheitserreger entwickelt ist, umso mehr Angriffspunkte 
scheint er der chemotherapeutischen Einwirkung za bieten. Es ist daher kein Wunder, 
dass man gegen die Spirochiitenerkrankungen (Syphilis, Riickfallfieber, Framboesie, etc.) 
und vor allem gegen die Protozoenkrankheiten die besten Erfolge mit chemotherapeutisch 
wirksamen Mitteln aufzuweisen hat. Es gibt heute fast keine Protozoenerkrankung des 
Menschen mehr, die nicht bei rechtzeitiger und zweckentsprechender Behandlung mit 
synthetischen Mitteln geheilt werden kiinnte. (Schlafkrankheit, Malaria, Amoebendysenterie, 
Leishmaniosen). Auch die den menschlichen Erkrankungen iihnlichen Tierseuchen, wie z. B. 
die Trypanosen, sind mit den in der Humanpraxis als wirksam gefundenen Mitteln 
relativ leicht zu bekiimpfen. Dagegen bestand bisher noch eine Liicke bei denjenigen 
Tiererkrankungen, die genetisch nichts mit den menschlichen Tropenkrankheiten zu tun 
haben. Die wichtigsten dieser Tierseuchen sind die Piroplasmosen, die durch Babesien und 
Theilerien hervorgerufen werden. 

In dem Vortrag wird iiber die Auffindung eines neuen Heilmittels gegen Piroplasmosen 
berichtet (Acaprin). 

Ferner wird eine neue Klasse von Substanzen bekanntgegeben, die echte Chemo- 
therapeutica gegen Streptokokkenerkrankung en darstellen (Prontosil, Prontosil S), sodass 


man die Hoffnung haben kann, in Zukunft auch die durch Bakterien und Kokken hervorgeru- 


fenen Infektionskrankheiten chemotherapeutisch angreifen zu kiénnen. 
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I PROPOSE to limit this paper to questions of practical importance and to 
describe some of the new types of chemotherapeutic substances which have been 
discovered during recent years in our laboratories at Elberfeld, thanks to the united 
efforts of our chemists and medical research-workers. These substances are directed 
against the piroplasmoses and sepsis—that is to say, against two forms of disease, 
one due to protozoal, the other to bacterial infection. 

A glance at the results hitherto obtained will show that the possibility of 
combating infectious diseases with chemotherapeutically active substances depends 
to a large extent on the nature of the pathogenic organism concerned. Apart from 
the cure of contagious pleuropneumonia of horses with neosalvarsan, we have, as 
yet, no chemotherapeutic substance which is active in virus diseases. The position 
is scarcely better when we turn to bacterial infections due to cocci and bacilli. 
These two types of infective organisms occupy the lowest level in the scale of 
micro-organisms. On the other hand, the spirochetes, which also belong to the 
bacteria group—and, still more so, those causal organisms which belong to the 
protozoa—represent relatively highly differentiated species, and the more highly 
developed a pathogenic organism is, the more points of attack it appears to offer to 
the action of chemotherapeutic substances. It is therefore not to be wondered at 
that the best results with chemotherapeutically active substances have been obtained 
in spirochetal diseases (syphilis, relapsing fever, frambcesia, etc.), and above all in 
protozoal diseases. There is scarcely a protozoal disease of man which cannot be 
cured nowadays by early treatment with the appropriate synthetic drug. I call to 
mind the treatment of sleeping sickness with Bayer 205 and tryparsamide, of 
malaria with atebrin and plasmoquine, of amabic dysentery with yatren, and of 
Leishmaniasis with the various preparations of antimony. Here I am totally 
disregarding potent substances with a chemotherapeutic action but derived from 
natural sources as, for instance, quinine and emetine. Epizootics resembling human 
diseases, as for example the trypanoses, are also relatively easily dealt with by the 
same drugs which have been found of value in the treatment of disease in man. On 
the other hand, there has been a lack of success, up to the present, in the treatment 
of those diseases of animals which are not genetically related to the tropical diseases 
of man. The most important of these epizootics are the piroplasmoses, which 
are caused by babesiw and theileris and which are found, not only in tropical 
and subtropical regions, but also in temperate zones. No species of domestic 
animal is spared by these diseases, and the yearly economic loss caused by them 
is enormous. But there are several difficulties in finding a substance with a general 
action against the piroplasmoses. They are as follows :— 


(1) There is a large number of subspecies of piroplasmosis. 


(2) These varieties are not all influenced to the same extent by the drugs so far 
known. 


(3) The virulence of any given species is subject to considerable fluctuations. 


(4) Many different types of animals are affected by the piroplasmoses ; owing 
to specific differences they are not all therapeutically influenced to the same extent 
and in the same way. 


(5) Mixed infections with several subspecies of piroplasmosis often occur in the 
same animal. 


The aim of chemotherapy is, of course, to find a substance which has an 
optimal activity, and which will take all these factors into account; i.e. which 
will be effective in babesiosis as well as in theileriasis, in cattle as well as in horses. 
Thus we demand a substance which must have, so to speak, a wide therapeutic 
zone of dispersion, since, in practice, it is difficult, and often impossible, to define 
the causal type in mixed infections. 

Fres.—Trop. Dis, 2 * 
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Before dealing with the substances found in our laboratories, I should like briefly 
to review the history of the chemotherapy of the piroplasmoses in the last twenty- 
five years. 

As the piroplasmoses, especially babesiases, display many symptoms which are 
also found in the foreground of the clinical picture in malaria, the former tendency 
was to look upon them as forms of animal malaria. It was therefore natural that 
repeated attempts at treatment with quinine should have been made. However, the 
causal organisms of the piroplasmoses are, as we now know, unrelated to the 
organisms of malaria; they do not even belong to the he#mosporidia ; they must be 
regarded much more as a group on their own. Thus it may be readily understood 
that the therapeutic trials of quinine gave negative results, though it cannot be 
denied that quinine does exert a certain stimulant effect in some forms of the disease. 
The same may be said of many other drugs which were used empirically ; all proved 
more or less disappointing. 

In the sphere of chemotherapeutics—and this applies to pharmacology and 
physiology as well—an advance is only achieved at first as the result of work with 
a suitable experimental animal, after which systematic research becomes possible. 
The Babesia canis infection of the dog may be regarded as an experimental object 
of this kind. This has played a similar part in the development of the chemo- 
therapy of the piroplasmoses to that of avian malaria in the discovery of the 
synthetic anti-malarial drugs. 

To Nuttall, that pioneer among English protozoologists, is due the credit for 
carrying out experiments of this nature on Babesia canis infection, which were 
crowned with success. Together with Hadwen, he was the first to show that 
piroplasmosis of dogs could be favourably influenced by trypan-blue. Nuttall and 
Hadwen, and Nuttall and Stockman were also the first to demonstrate the effect of 
trypan-blue on the piroplasmosis of cattle (Babesia bigeminum). 

As a result of the knowledge gained by Nuttall and his collaborators, the 
treatment of the piroplasmoses by trypan-blue was widely employed in many 
countries. Although Nuttall’s first experiments were performed as long ago as 
1909, since when many new substances have been introduced into therapeutics, 
trypan-blue has, even to-day, a large number of adherents. This substance 
undoubtedly has a specific, if a relatively circumscribed, action against the piro- 
plasmoses. 

But the very existence of the large number of substances, which have been tried 
in addition to trypan-blue, shows that the latter must possess certain defects. 
Briefly, these defects are as follows: (1) Trypan-blue affects only relatively few 
types of piroplasmosis; that is, it has only a small sphere of therapeutic action. 
This gives rise to difficulties in its practical application, especially as the practitioner, 
as already mentioned, is rarely in a position to make a microscopic diagnosis of the 
type of disease. In mixed infections of babesiasis and theileriasis trypan-blue was 
often effective against the babesiz, but of no avail against the theileriaw, so that, 
in spite of the action of the preparation on the babesiw, the disease continued. 
(2) Trypan-blue can only be given by the intravenous route, as it gives rise to 
necroses when injected subcutaneously or intramuscularly. Quite apart from the 
difficulty of administering it by mouth, the substance cannot be used perorally, as it 
is very poorly absorbed by this route. (3) The tissues of animals treated with 
trypan-blue are stained blue. This is particularly unpleasant if the animals have to 
be slaughtered in an emergency. (4) Complete cure cannot be obtained with trypan- 
blue, as even the experiments of Nuttall showed. The effect of treatment with 
trypan-blue is to convert the acute infection into a latent form which has no symptoms 
worthy of mention. 
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A great advance was therefore signalized when Stephan and Esquibal introduced 
trypaflavine, with which they obtained good results, into the treatment of “ tristeza,”’ 
a mixed infection of piroplasmosis and anaplasmosis, which occurs in Southern 
Brazil. The good results of these two workers were soon confirmed by a large 
number of writers. In our own laboratories Domagk and Kikuth showed that 
trypaflavine was superior to trypan-blue in the treatment of Babesia canis 
infection. 

Reports on treatment with trypaflavine are very numerous. Trypaflavine has a 
larger field of therapeutic action than trypan-blue and a more intensive action on the 
individual types of causal organisms; further, it causes only slight staining of the 
flesh ; all advantages which compensate for the greater cost of the preparation. 

Despite all this, trypaflavine is not entirely satisfactory. Apart from the fact 
that it is inactive in theileriasis, the necessity for administering it intravenously 
militates against its general employment. 

The new substance discovered in our laboratories, which I mentioned originally, 
and which has been introduced commercially under the name “ acaprin,” is free 
from all the disadvantages of trypan-blue and trypaflavine. 

Acaprin was synthesized by Schénhéfer and Henecka; it is a colourless urea- 
compound of the quinoline series, namely the quaternary salt of carbonyl-bi-6- 


aminoquinoline. 
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According to Kikuth’s investigations, using the standard test of Babesia canis 
infection, ‘“. . . Acaprin is, to express oneself in figures, 80 times as effective as 
trypaflavine, which is itself highly active in this infection, whilst its therapeutic 
index is 8 times as great.’’ Cures can be obtained in canine piroplasmosis in the 
chronic, as well as in the acute, stage, with a hundred-per-cent. certainty. These 
results could be obtained by subcutaneous and intramuscular, as well as by intra- 
venous, administration of the preparation. The possibility of oral administration is 
also of importance. ' 

The excellent results obtained in laboratory experiments led us to investigate the 
drug clinically in the various piroplasmosis of domestic animals. Naturally we did 
not expect to find the optimal results of Babesia canis infection repeated with all 
the other piroplasmoses, especially when the more difficult conditions met with in 
practice were taken into account. 

We have now had acaprin tried out on the broadest lines in widely differing 
countries, under varying conditions, for some years. The most extensive clinical 
investigations were those of Cerruti in Sardinia. Other results have come from 
England, Germany, South Eastern Europe, Central and South America, Africa 
and Asia. From the clinical reports already received, we believe we are 
justified in regarding acaprin as a specific against almost every form of 
piroplasmosis. - 

I would point out that the substance also appears to be active against theileriz 
(dispar and annulata), but there have been no clinical results as yet in East 
African coastal fever. It has been found inactive in pseudo-coastal fever caused by 
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Theileria mutans. Fortunately this particular disease is a benign infection which 
does not really require treatment. 

The following table, compiled by Kikuth, from the results so far obtained in 
laboratory work and in practice, shows schematically the superior activity of 
acaprin in the various piroplasmoses as compared with trypan-blue and trypa- 
flavine :— 


Action of Action of Action of 
Species Host Trypan-blue Trypaflavine Acaprin 


Babeside du Toit (family) 


B. canis ue eo Dog 
B. bigemina (‘Texas fever) eos - Cattle 
B. argentina ses ss 
B. bovis (hemoglobinuria of cattle) te oe 
B. divergens (British bovine scared eae i 
B. berbera ee ‘ én - 
B.caballi ... v7 ihe a Horse 
B. equi (Nuttallia) ae eos iv 
B. ovis (Babesiella) _... a Se Sheep 
B. trautmanni (B. suis) ie ne Pig 


+ ey 
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Theileridw du Toit (family) 


Th. Parva (African coastal fever) we Cattle 
Th. dispar ... oe axe se - 
Th. annulata a 
Th. mutans (Gonderia ‘pseudo- coastal fever) ae 


oooo 
coco 
o++ | 


I should like to deal more closely with some points in the table which are of 
special importance. 

It is interesting to find that acaprin has a specific action in British bovine 
redwater, found in England, which is caused by a variant of Babesia bovis, namely, 
Babesia divergens. Curiously enough, this infection is uninfluenced by trypan-blue 
which is active in Babesia bovis infection. To what extent trypaflavine is active or 
inactive in this condition, I am unable to say. Sir Stewart Stockman, together 
with Gibbins, called attention to the activity of tartar-emetic in this affection. 
This form of treatment, however, has. not found wide application, probably because 
the doses of tartar-emetic having any effect on the parasites are far too toxic for 
cattle. 

Smythe, and also Harvey, have now found that acaprin is specifically active 
in this affection, and they have obtained cures in the vast majority of cases. 
Despite this there are cattle in which the parasites are resistant to acaprin, even 
though the dose is repeated within twenty-four hours. Further investigations will 
no doubt reveal the cause underlying this phenomenon. 

Further, the good results obtained in babesiasis (B. berbera) appear to me to be 
of great importance. This disease, if untreated, has a very high mortality. Provided 
treatment is not begun too late, a single injection will effect the disappearance of 
fever and parasites in twelve to twenty-four hours. Cerruti showed this in a large 
number of cases. Recovery sets in with astonishing rapidity in this malignant 
form of babesiasis. 

The experience of Cernaianu and Glukowschi with the babesiasis of cattle in 
Roumania also accord with those of Cerruti. In addition, these writers were also 
able to carry out peroral treatment. I think it not impossible that at some future 
date prophylaxis may be carried out by oral administration in certain countries and 
under certain conditions. 

As I have already mentioned, the results obtained in the infections due to 
Theileria mutans and Theileria parva, which are almost always fatal in certain 
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countries, e.g. Sardinia, are of particularly great importance. According to Cerruti 
cures are possible in the vast majority of even those cases with one to two 
injections. 

The action of acaprin on the theileri# is of particular interest theoretically. It 
exerts a selective effect on the Koch’s globules, as they are called, which are 
distributed in a punctate manner in the liver and spleen, and which bave hitherto 
been described as agamonts, i.e. asexual developmental phases of the theileria. 
On the other hand, it has no action on the parasites circulating in the blood which 
have been regarded as gametes, i.e. sexual forms. Their number remains the same 
after treatment. Cerruti thinks acaprin acts on theileri# in a manner similar to 
that of atebrin on the schizonts of Pl. falciparum. Although it is now doubtful if 
schizogenic and gametogenic cycles exist in the piroplasmoses, babesiases as well as 
theileriases, this observation of Cerruti’s nevertheless appears to indicate that, even 
in the piroplasmoses, morphologically different forms of the parasite respond to 
drugs in different ways. 


To summarize briefly: Acaprin, in comparison with trypan-blue and trypaflavine 
has the following characteristics :— 


(1) It exerts a specific and energetic action in almost all the piroplasmoses of 
domestic animals—that is, it possesses a wide sphere of therapeutic action. 


(2) It is possible to administer it by subcutaneous, intramuscular, and intra- 
venous injection, and also perorally. 


(3) It is a colourless substance, and there is therefore no staining of the tissues. 


However, the preparation is not entirely free from faults, since its therapeutic 
possibilities are not so wide as one could wish for in an animal medicament. Our 
pharmacological investigations—performed by Hecht—showed that, in toxic doses, 
it gave rise to excitation of the parasympathetic nervous system of the experimental 
animals. But in practice, even with therapeutic doses, symptoms of shock—of the 
nature of parasympathetic excitation—sometimes occur. At times, these manifesta- 
tions may appear dangerous to life without actually being so, as may be seen from 
the experimental results up to date. The symptoms of shock generally pass off in 
about two hours, and lead to no after-effects. They are probably due partly to the 
toxic action of acaprin, and partly to the liberation of toxins from the destroyed 
parasites. 

The therapeutic action of acaprin is not impaired by these toxic effects. It is 
nevertheless desirable that the latter should be eliminated. Our work is now being 
directed towards the further evolution of the preparation to free it from these 
faults. 

We now turn to the chemotherapy of bacterial diseases. For a long time 
attempts have been made to discover substances with a chemotherapeutic action on 
these diseases, but research in this field—unlike the chemotherapy of protozoal 
diseases—has not advanced beyond certain initial successes. This failure to 
discover a rational therapy for bacterial diseases has unfortunately led to a 
deplorable pessimism which is shared even by workers of eminence. Thus the 
following sentences appear in the chapter on streptococcal infections in the latest 
German work on this subject, “ The infectious diseases,’ by Professor Gundel :— 


““As each aspect of the streptococcal infections is examined we become increasingly 
resigned in our attitude towards them. Neither the biology of the streptococci, nor the 
combating or specific treatment of streptococcal infections, have made any notable advance 
in recent years. Only intensive work in which all faculties co-operate holds out any hope of 
progress ; progress which is urgently desired, since the streptococcal infections are among 
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the gravest problems of public health. At present, success can be counted upon in the 
prophylaxis of erysipelas, in that the spread of the eruption through hospitals, etc., can be 
prevented by strict isolation. Further, asepsis and antisepsis have achieved a triumph, 
which is generally acknowledged, in the prevention of puerperal sepsis.”’ 


Up to the present the search for bactericidal substances has only succeeded in 
finding a group of highly efficient disinfectants, but not a single product which can 
be used for the destruction of organisms invading the body. Corrosive sublimate, 
the phenols, cresol and many others, are examples of substances which are of 
practically no avail in the sick body. Similarly, the hydroquinine-compounds, such 
as optoquine, vucin and eucupin, which are highly active in vitro, are only practically 
effective when brought into direct contact with infective organisms; in the living 
body they possess, at most, only a certain local antiseptic effect, i.e. the substances 
act when introduced directly into the focus of infection, or into the surrounding 
area, but not when they are conveyed to remote parts, for example by means of 
intravenous, subcutaneous, or peroral administration. The acridin-compounds, 
e.g. trypaflavine and rivanol, which are highly active against certain bacteria 
in vitro, behave in a similar manner to the hydroquinine derivatives. Thus up to 
the present we have lacked chemotherapeutic substances for those bacterial 
infections—such as streptococcal, staphylococcal, pneumococcal, or B. coli infections 
—which are, for us, the most important of all. 

In the search for such substances, we have thoroughly investigated the sphere 
of the azo-dyestuffs as well as many other bodies. 

In 1913 Eisenberg showed that the azo-compounds possessed a relatively good 
action in vitro. On these grounds Eisenberg considered the possibility of applying 
chrysoidin to chemotherapeutics. But he soon saw that an apparently unbridgeable 
gulf separated the splendid results in vitro from the most modest effects in 
the living, infected animal. Also, the azo-compounds which were later recom- 
mended as urinary disinfectants, such as pyridium, phenyl-azo-2, 6-diaminopyridine 
(Tschitschibabin and Seide 1914, Ostromislensky 1923) ; neotropin, 2-butoxypyridyl- 
5-5'-azo-2, 6-diaminopyridine (Dohrn and Diedrich 1928) ; and serenium, 4-ethoxy-2, 
4-diamino-azo-benzol (Ostromistensky 1930), possessed as little chemotherapeutic 
effect in the general streptococcal sepsis of mice as the other known compounds 
did. 

Further work on the azo-compounds by our chemists Mietzsch and Klarer led to 
the discovery of bodies with an incomparably greater action on bacteria than that 
possessed by any of the azo-compounds mentioned. But even these new compounds 
had no effect on mice infected with bacteria. In the course of our investigations, 
however, Domagk observed a certain activity on the part of azo-compounds 
containing sulphonamide in the streptococcal sepsis of mice, thus furnishing an 
important starting point for the preparation of new experimental series. 

Azo-dyes with sulphonamide and substituted sulphonamide groups were first 
prepared by me in collaboration with Dressel and Kothe, twenty-five years ago. At 
that time we were engaged in elaborating dyes for textile purposes which, in the 
direct dyeing of wools, would possess a greater degree of fastness to washing and 
fulling than dyes free from sulphonamide, while possessing the same degree of 
fastness to light as the latter dyes; i.e. dyes which would enter into a more 
intimate combination with the protein-cells of the wool than the dyes free from 
sulphonamide. 

The observation of Domagk on the action of one of these dyes on streptococci, 
directed our subsequent work into a new channel. Numerous new azo-dyes 
containing sulphonamide were prepared, but the test object was no longer the wool- 
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fibre, but the mouse infected with streptococci. The new compounds were remark- 
able for their non-toxicity. Curiously enough, they displayed almost no disinfectant 
action on streptococci in vitro, but their action in the infected animal became better 
and better. Soon Mietzsch and Klarer in close collaboration with Domagk prepared 
a large number of compounds of great activity whose effects on streptococcal 
infections excelled all those previously observed in animal experiments. 

Prontosil is one of these active compounds. It is the hydrochloride of 4’- 
sulphamido -2, 4-diaminoazobenzol, a red, crystalline powder, soluble in water with 
a melting point of 247 to 251°. 


H,NSO. «> N=N <> NH, HCI 


NH, 


Toxicological details will show the harmlessness of the preparation :— 


Rabbits and mice tolerate at least 500 mg./kg. body-weight by mouth and 
subcutaneously. 

Intravenously, mice tolerate 1 c.c. of the 0°25% solution per 20 grm. body- 
weight, and rabbits up to at least 10 c.c. of the 0°25 solution. The substance could 
be given to rabbits by mouth for long periods, e.g. 0°1 to 0°2 grm./kg. body-weight for 
fourteen days, without harming the general condition of the animal, and without 
causing any alteration in the composition of the blood, or pathological change in 
the urine. When given in large quantities the dye penetrates into all the tissues, 
which probably explains its potent action on streptococci localized in the most 
varied situations in the body. So far we have not been able to demonstrate 
microscopically any accumulation of the dye in particular organs or cells. The dye 
is, in part, rapidly excreted in the urine, giving the latter a yellowish-red colour 
half an hour after its administration by mouth, but no albuminous casts or white 
blood corpuscles were ever seen after the administration of prontosil. The weight of 
the animals remained unchanged. According to the work of Weese and Hecht, 
prontosil is pharmacologically an extraordinarily negative compound. No change in 
the blood-pressure or heart function could be demonstrated after the rapid intravenous 
injection of 10 mgm./kg. body-weight. Also, the smooth muscle of the uterus, and of 
the large and small intestine, whether investigated in the isolated state or in situ, did 
not respond to prontosil. The physiological functions of these organs were unaffected 
by prontosil. No harm was ever observed when doses of 1 grm./kg. were injected 
subcutaneously into animals. Thrombosis, the result of injury to the vessel walls, 
was never encountered after intravenous injection. 

Prontosil, and many other azo-compounds substituted in a certain way with 
sulphonamide groups, displayed an almost selective chemotherapeutic action in the 
streptococcal sepsis of mice. 

For the subcutaneous and peroral treatment of infected mice, Domagk employed 
the dye in solutions of 0°25% to 0°5%; in higher concentrations (from 1 to 4%) 
the dye was suspended in water. For a single treatment one-tenth to one-fiftieth 
part of the tolerated dose is enough to produce a definite effect. If the infected 
animals were further treated for three to five days after infection with one-tenth to 
one-fiftieth of the tolerated dose, most of them would recover from what would 
otherwise have been a fatal infection. We occasionally saw a definite effect after 
only from one-five-hundredth to one-hundredth of the tolerated dose, especially if it 
happened that the infection did not run so acute a course, and, although all the 
controls died, they did not do so till after twenty-four to forty-eight hours. The 
following table compiled by Domagk shows an experiment in which, although the 
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infection was produced with a 1: 1,000 dilution of a twenty-four-hours’ old culture, 
it ran a somewhat less rapid course than usual :— 


STREPTOCOCCUS EXPERIMENT 20,12.32. 


Infected with 1: 1,000 dilution of egg-broth culture, 0-3 c.c. i,p,; treated 14 hours after infection. 


No. Weight Method of Dee. Dec. Dec, Dec, Dee. Dee. Dec. Dec. 
grm, Preparation % Dose treating 21 22 23 24 25 26 27 28 

201 14 m kr, kr. a 
202 14 m + 
= ~ - Initial controls Ss ans os H 

5 19 j m + 
206 14 m m + 
303 18 Prontosil 0.01%, 0-2 per os m m m m m m m m 
304 19 0-2 m m m m m m m m 
805 18 1-0 m m m m m m m m 
306 14 1-0 m m m m m m m m 
807 16 0-1%, 0-2 m m m m m m m m 
808 15 0-2 m m m m m m m m 
809 17 1-0 m m m m m m m m 
310 17 1-0 m m m m m m m m 
811 14 1-0%, 0-2 m m m m m m m m 
312 17 0-2 m m m m m m m m 
813 18 1-0 m m m m m m m m 
314 14 1-0 m m m m m m m m 
315 18 m kr. + 
316 16 ( m + 
817 16 m + 
po 4 End controls : 
820 14 m + 
$21 15 m + 
822 17 m + 

m = lively. kr. = ill. + = dead, 


In this experiment all the animals were inoculated equally with 0°3 c.c. of a 
24-hour egg-broth culture of Streptococcus pyogenes hemolyticus. The strain was 
grown from the blood of a patient suffering from a fatal streptococcal septicemia. 
None of the untreated control animals were alive seventy-two hours after infection, 
while all the treated animals survived. 

The effect of prontosil may be convincingly studied by smears taken from the 
peritoneal cavity of infected animals. In the control animals large numbers of 
cocci, together with degenerating cells—damaged white blood-corpuscles or their 
fragments—are found from twenty-four to forty-eight hours after infection. On the 
other hand, in animals successfully treated with prontosil no cocci and no damaged 
or disintegrating cells are found, but only a few leucocytes, monocytes or lympho- 
cytes in good condition. 

Provided treatment with sufficient dosage was begun early enough, none of the 
pathological tissue changes found in the streptococcal infection of mice were present 
in those animals which were successfully treated with prontosil. In other cases 
the further spread of tissue damage which was already present was prevented. 

Mice infected with other streptococcal strains, e.g. those isolated from erysipelas, 
reacted in a similar manner. 

Remarkable effects could also be obtained in chronic streptococcal infections in 
rabbits, associated with joint-swellings, and also, occasionally, with endocarditis, 
especially with large peroral doses of 100 to 500 mgm. per kg. body-weight. 
Emaciated and sick animals with large suppurating swellings of the joints showed 
resolution of the joint-swellings and considerable gain in weight. 
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Basing his work on the information given by us in the literature and in the 
patents, Girard, in France, has imitated the preparation. The specific action of the 
preparation in streptococcal infections in animals was tested and confirmed by 
Levaditi and Vaisman in the Pasteur Institut. Levaditi reported fully thereon at 
the session of the Académie des Sciences on May 6, 1935, and at the Société de 
Biologie on June 29, 1935. (Cf. Hérlein, Deutsche med. Woch., 1935, 27, 1090.) 

Whether prontosil acts directly or indirectly on the organism is not yet known. 
It is worth noting, however, that it has no particular action on the streptococcus in 
experiments in vitro; it only acts as a real chemotherapeutic substance in the 
living body. It has no action worth mentioning on pneumococcal and other infections ; 
its action is specific in streptococcal infections, and also, to a certain extent, in 
staphylococcal infections. This observation tends to disprove the theory of a 
non-specific general and indirect action of prontosil on the body, of the nature of a 
non-specific activation of the reticulo-endothelial system. 

In clinical practice prontosil has proved of value in severe streptococcal inflam- 
mations of the throat (septic angina), in erysipelas, scarlet fever, puerperal sepsis, 
arthritis, and many other streptococcal infections. In many cases it has proved 
a life-saving agent. In all cases in which it is feared that the rapid disintegration 
of many streptococci will liberate large quantities of toxins, thus giving rise to 
undesirable symptoms, the simultaneous administration of an antitoxic serum is 
recommended to fix the toxic bodies. 

As already mentioned when describing the history of prontosil, a great many 
other azo-dyes containing sulphonamide and possessing great activity against 
streptococci have been discovered in addition to prontosil. Prontosil S is the 
di-sodium salt of 4’ sulphonamide-phenyl-azo-l-oxy-7-acetylamino-naphthalin-3, 
6-disulphurous acid: 


OH 
NH,. S02 €_nen NH.COCH, 
NaQ3S SO3 Na 


It is more soluble in water than prontosil, and may therefore be administered in 
larger doses intravenously. While prontosil only dissolves in water up to 0°25%, 
prontosil § dissolves up to 4%. The preparation is also characterized by its 
remarkable tolerability. Mice can be given 1 c.c. of 4% solution intravenously, 
2 ¢.c. subcutaneously, and 1 c.c. by mouth, without harm. 

Rabbits will tolerate 100 to 200 mgm./kg. body-weight intravenously. The good 
effects of prontosil S have also been confirmed clinically. As prontosil S may be 
given to man in higher concentrations—e.g., in 2°5% solution—and as tolerance 
towards intramuscular injection is good, injections may be given by this route as 
well as intravenously. This is often an advantage in the treatment of children 
and of women with weak veins. 

Prontosil and prontosil §, and other preparations of this group, are specific in 
their action. In no other bacterial infection in animal experiments were such good 
results obtained as in streptococcal infections. As already mentioned, the action 
of prontosil and of prontosil S extends to staphylococcal infections. Cures were 
obtained in rabbits with staphylococcal infections by intravenous as well as by 
subcutaneous ‘injections and oral administration. The action of prontosil and 
prontosil S has also been demonstrated in cases of severe staphylococcal infection 
in clinical practice. Prontosil exerted no demonstrable influence on pneumococcal 
infections in animal experiments. On the other hand prontosil S displayed a 
certain effect on pneumococcal infections with types Iand II. It is worthy of note 
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that prontosil as well as prontosil S had a particularly marked effect on type III 
pneumococci, the “ Pnewmococcus mucosus.”” Chemotherapeutically therefore, group 
III pneumococci are to be classed as streptococci rather than as pneumococci. 

If the impression given by this paper is that further advances are eminently 
possible in the chemotherapeutics of protozoal diseases, and that a breach has been 
created in the ramparts of bacterial diseases, then I may consider my task fulfilled. 
Further, the ideal action of neosalvarsan on the contagious bronchopneumonia of 
horses, to which I referred at the beginning of this paper, shows that chemistry 
need not lay down its weapons even in the case of the ultramicroscopic viruses. 


Discussion.—Dr. F. PYMAN said he wondered how far it was true to say that chemo- 
therapeutic discoveries were not empirical. Perhaps it would be more nearly correct to say 
that chemotherapeutic discoveries resulted from the systematic development of empirical 
observations. 


Dr. T. ANWYL-DAVIES said that he was particularly interested in the drugs under discus- 
sion, since recovery from both syphilis and gonorrhea was frequently retarded by the 
coincident presence of a streptococcal infection. Therefore he welcomed these preparations 
as a possible adjunct to treatment which would assist the venereologist in his difficult task. 


Dr. L. P. GARROD said that he was interested in the mechanism by which prontosil 
acted. This was said to be unknown, but an indirect bactericidal action of the kind postulated 
was capable of demonstration by the slide cell inethod. This method had shown the action 
of neosalvarsan in high dilution on streptococci in blood, an action which was exhibited only 
on hemolytic streptococci, and not on other types, such as S. viridans. He wondered 
whether the beneficial action of prontosil was similarly confined to infections caused by 
hemolytic streptococci or if the drug might possibly be of benefit in such a condition as 
subacute bacterial endocarditis ? 


Professor HOR).EIN (in reply) said that the limits of the clinical action of prontosil had 
to be determined by further investigation and practice. 
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Section of Psychiatry 
President—H. J. NORMAN, M.B. 


[December 10, 1935] 
Problems of Obsessional Illness 
By AuBrey Lewis, M.D. 


IN a would-be definite inquiry that I have been making into obsessional illness, 
I have been struck by the variety of problems and the difficulty of stating them. 
This would no doubt be true of any psychiatric topic as wide as obsessional illness, 
but here I found to my surprise that it would be harder to state the problems clearly 
than to present the alleged solutions offered in the literature. Some of these 
solutions deal with problems that are indefinite and indeed unsubstantial; others 
are global; they cover so wide a field that it is difficult to examine them without 
examining also the nature of man. It may well be that obsessional illness cannot 
be understood altogether without understanding the nature of man, or perhaps 
inquired into profitably without much bold speculation and the use of methods as 
yet unthought of or suspect; but one is reminded of Descartes’ rules—to doubt 
everything that is not clear, to avoid precipitancy, and to divide up every difficulty 
into as many parts as are possible and necessary for its better solution: also to 
proceed from the simplest and plainest facts. Obsessional illness has not usually 
been treated on such lines. I have tried in this paper to raise the difficult issues 
that seem to need clarification before an answer can well be sought, much less 
accepted. 

The first of them is definition or, if one likes to call it so, diagnosis. Whether 
one is seeing a patient oneself or reading the literature of the subject, doubt as to 
diagnosis often turns out to rest upon vagueness as to what are the essential features 
of an obsessional symptom. This is of some consequence; a great deal of psycho- 
pathological literature about obsessions is made dubious for the reader by careless- 
ness on this point. Dynamisms and relationships are discovered which depend 
upon hardly tenable notions of what is obsessional. Those who have occupied 
themselves with this question, from St. Ignatius Loyola onward, are divided by their 
emphasis on the forma! disorder of thought on the one hand, and on the disorder of 
affect on the other. The definition that I have found at once precise and practicable 
is Schneider’s, which defines obsessions as “ contents of consciousness which, when 
they occur, are accompanied by the experience of subjective compulsion, and which 
cannot be got rid of, though on quiet reflection they are recognized as senseless.” 
This is a practicable definition though not the ideal one. It can be applied readily 
to the recorded cases of other psychiatrists—a merit which I have appreciated in 
working through more than a hundred old cases for an investigation of which I 
shall speak presently. But it contains more than it need, and omits an important 
point. The recognition that the obsession is senseless is not an essential character- 
istic; there should, instead, be mention of the feeling that one must resist the 
obsession. This resistance is experienced as that of one’s free will. The 
innumerable devices, rituals and repetitions of the obsessional are secondary 
expressions of this immediate experience; they carry into effect the urge to ward 
off the painful and overwhelming obsession. The more overwhelming and painful 
the obsession, the more urgent and unsuccessful the devices to ward it off. It is 
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misleading to consider such devices as essential. They certainly cannot be judged 
on behaviouristic grounds. Constantly in the writings of some psychopathologists 
it is assumed that a ritual or ceremonial is, ipso facto, obsessional—ignoring the 
absence of the essential subjective features of compulsion. Repetitive mental 
happenings and more or less stereotyped motor activities occur in a wide range of 
illnesses—schizophrenia, idiocy, diseases of the basal ganglia, frontal lobe lesions 
and others; interference with their performance, in all of these, may cause the 
patient distress, as it also does in the obsessional rituals or repetitions. But clearly, 
by observing that a ritual or repetitive motor activity is pursued, whether it be 
with or without anxiety, with or without evident purpose, one cannot tell that it is 
an obsessional activity. Many reports on obsessional behaviour in children fall 
into this error. The more the doing of the repetitive act is enjoyed, the less is it 
like an obsessional act. 

The experience of subjective compulsion is the essential feature of obsessions ; 
others follow from it. Critical appraisal of the obsession, and recognition that it is 
absurd represents a defensive, intellectual effort, intended to destroy it: it is not 
always present, nor is the obsessional idea always absurd. Perhaps it is emphasis 
on this criterion that has in part led to the belief that intelligent people are more 
prone than stupid ones to obsessional neurosis. It need hardly be pointed out that 
an obsession cannot be experienced except in relation to a freely conducted psychic 
life; that although psychic activity be fully determined, the quality in conscious 
experience which is commonly attributed to free will must be present before an 
obsession can occur. This active experience of willing is, so far as obsessions are 
concerned, characterized by its feeling of integration with the whole stream of 
psychic life, indeed with one’s self. 

The ignoring of this aspect of experience by dynamic psychology has tended to a 
blurring of the issue here between obsessions, and other compelled mental 
happenings, especially those of schizophrenia. It has repeatedly been pointed out 
by Jaspers and others, that an “obsessive” hallucination or an interpolated, 
passively experienced autochthonous idea, cannot be obsessional. 

In thus considering the problem of definition a number of fresh problems have 
been opened up—problems of dynamic causation, of constitution and of the 
relationship to other morbid activities of the mind. Definition itself can only be 
concerned with abstracting from the complex phenomena certain features which 
are so constant as to be final criteria. But without such final criteria all other 
problems of obsessional disorder lose their sharpness and even their reality; the 
very term or conception “ obsessional ’’ becomes worthless, because it can then be 
extended to cover everything, as “neurasthenia’’ was yesterday, or “ anxiety 
neurosis’”’ is to-day. 

There are some other features of obsessional illness which are conspicuous. 
Everyone has been impressed by the frequency with which filth, harm, sex, or 
religion give the content to the obsessional idea. There are other recurring 
features: the seemingly “trivial’’ content of many obsessions; the “au dela,” 
literally interminable nature of much obsessional thinking; the hindrance there is 
to decisive action; the self-tormenting aspect; the apparent contrasts between 
kindness and cruelty, logicality and unreason, fear and desire, and so on. It is 
impossible sometimes to escape from the impression that many of the writers have 
founded their interpretation of the genesis of obsessions on a few cases that had 
come their way and in which one or more of these aspects were very conspicuous; 
some writers seem to publish revised versions of their theory with every two or 
three new patients they see. 

In considering the psychopathology of the obsessional symptom—I shall speak 
of the obsessional neurosis in a moment—the first and easiest point must be to 
discover what has determined the content of the obsession. Individual experience 
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is here clearly responsible, and the familiar psychological mechanisms of repression, 
displacement and substitution are at work, resulting in symbolic representation of 
harmful or significant earlier happenings. These mechanisms do not differ from 
those found in other types of mental disorder. Consequently they tell us nothing of 
the specific obsessional quality and its modes of development. The theories 
concerning this are, with one exception, concerned with the battle of instinctual 
drives: the exception is the view that the specifically obsessional characteristic is a 
repetitive, perseverating quality which cannot be further analysed. All the theories 
work back to a constitutional, i.e. hereditary basis for the disorder. The most 
developed and dialectically impregnable of these, the psycho-analytic, rests on a 
mythology, which is the Freudian theory of instincts; the others are equally 
unsure of their foundations. 

But, as usually conceived and with no more than our present knowledge, the 
psychopathological problem, genetically speaking, seems to me so difficult to state 
and so far from being answered, that I should prefer to leave it alone, in its general 
form. It is well, I think, to remember that psychopathology is properly only an 
answer to the question How?’ To answer this does not perhaps call for much of 
the speculation and metaphor that make psychopathology sometimes sound like 
metaphysical allegory. I hope I may be forgiven for saying that more than one of 
the sometimes conflicting theories seems to account plausibly for the facts, but can 
neither be proved nor disproved because of the nature of its assumptions: Dr. Glover 
has his theory, and Dr. Mayer-Gross has his, and Dr. Kronfeld and Dr. Schilder have 
theirs, and even I—sed longo intervallo—have mine; all of them, I suppose, based 
on fairly good opportunities of seeing some of the facts. 

The more limited question ‘‘ How does the quality which appears as obsessional 
disturbance of function show itself during development ?’’ can, however, in some 
measure be studied and tested. Most of the work that has been done, has been 
based on recollection by the patient under special conditions, and on observation of 
children, again under very special conditions. It would be more convincing if there 
were less tendency to infer that behaviour is obsessional because it is repetitive and 
anxious, and if the behaviour and observations had not been influenced by the 
interposition of verbal suggestions to test theory. It is necessary that we should 
know more of the development of the average child and the appearance in him of the 
supposed manifestations of obsessional tendencies. Gesell, for example, finds that 
little children show a tendency to ritualization ; spontaneously they pour pellets out 
of the bottle in one of his tests and reinsert them without suggestion or command. 
“ Ritualization is a reinstatement of the situation, a method of defining, and perhaps 
improving, new abilities; but it is itself a general ability, an intrinsic product of 
growth.” A few others have examined magical thinking and ordered ways of 
behaviour in normal children, but the material is meagre. We do not even know 
whether well-marked obsessional features in early childhood are more often the 
precursors of obsessional illness in later years than of other morbid states; the 
children that Ziehen reported, for example, have not, as far as I know, been followed 
up. The occurrence of slight obsessional symptoms in everyone’s psychic life is a 
reminder that the problem is better posed if one asks what have been the previous 
manifestations of obsessional tendency in persons who now show obsessional 
neurosis. There is, moreover, little but psycho-analytic evidence for assigning to the 
first three or four years of life so prepotent a réle or supposing that they are the 
microcosm of which all mental disorder is the larger repetition. 

The question worth considering at this point is whether it is sound to regard 
obsessional neurosis—or Janet’s “ psychasthenia ’—as a special type of morbid 
reaction, or as merely a manifestation of universal psychic attributes, aggravated 
and furthered by the occurrence of some morbid state such as severe anxiety or 
depression. Thus Bleuler considers obsessional neurosis to be latent schizophrenia 
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Stécker and Henry Maudsley aligned it with affective psychosis. The syndromes of 
psychiatry, however, have at present only a provisional heuristic value: they have 
not yet the firm biological foundation which one anticipates and strives after. It is 
therefore still convenient to speak of obsessional neurosis, though it seems to me 
that the obsessional experience is so widespread over psychic activity and so 
commonly found with other abnormal psychic states that this neurosis is almost as 
insecure a category as anxiety neurosis, however hard one may try to delimit both 
and prop them up. The obsessional neurosis, qua neurosis, rests more on its 
occasional tendency to become stabilized and systematic than on its exhibiting a 
constant grouping of symptoms. It is tempting here to stop to classify the manifold 
phenomena of the obsessional neurosis, but it has been done so successfully by 
Kronfeld and Janet and Friedman that one may take for granted the general sub- 
divisions into obsessional ideas or images, impulses, phobias, and thinking or 
rumination. 

It is, however, in relation to personality that one sees another aspect of the 
problem of psychopathology. In the personality of a patient who has pronounced 
obsessional neurosis, have there been features which betokened this predisposition ? 
This is to ask for late childhood and postpubertal life the question above raised with 
regard to young children. The question has of course often been answered : and every 
book on psychopathic personality now describes the anankastic character, just as 
Freudian manuals take the anal-erotic character for granted. But if we are concerned 
only with the demonstration of a sequence of related phenomena, with answering the 
question “ How?”, in short, then much that is summed up in the concept of an 
anal-erotic character will remain unproven. Of course many obsessionals have 
shown excessive cleanliness, orderliness, pedantry, conscientiousness, uncertainty, 
inconclusive ways of thinking and acting. These are sometimes obsessional symptoms 
themselves, sometimes character traits devoid of any immediate experience of 
subjective compulsion. They are, however, especially in the latter case, just as 
commonly found among patients who never have an obsessional neurosis, but’ who 
get an agitated melancholia during the involutional period ; I have verified this on a 
large number of patients at the Maudsley Hospital. The traits are also, of course, 
common among healthy people. They are, conversely, sometimes undiscoverable in 
the previous personality of patients who now have a severe obsessional neurosis. I 
have collected a number of such instances. For example, a woman aged 23, who 
had shown none of the accepted obsessional traits either in childhood or since, 
became depressed during her pregnancy and afterwards worried that her child was 
swallowing pins and nails; this spread, other compulsive thoughts and fears troubled 
her. With treatment lasting nearly a year she improved. 

Sometimes these supposedly obsessional character-traits have been restricted to 
one field, e.g. repetition of acts to make sure things are right; in others there has 
been no such special attitude towards money and possessions, cleanliness and 
defecation, or other matters as the name “ anal-erotic’’ implies. It is perhaps true 
that the rigid view of regression and fixation at a particular stage of instinctual 
development, whether it be called anal- or oral-aggressive, has been by some 
modified into a conception of the primacy of developmental phases and mechanisms. 
But in any case it is not sufficient for the character-trait, in so far as it is not itself 
an obsessional symptom, to show a connexion with the neurosis that is essential and 
understandable in the light of a special theory; it is necessary that it shall be at 
least significantly more frequent in those who show obsessional neurosis than in 
others. At present one can say only that to the “ nuclear” group of chronic severe 
obsessionals who have shown symptoms since childhood, there correspond two types 
of personality—the one obstinate, morose, irritable, the other vacillating, uncertain 
of himself, submissive. There are more detailed descriptions of these matters in 
Kahn’s monograph and other well-known works. The evidence is incomplete for the 
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common assumptions underlying the phrase “an obsessional personality,” just as 
one has to beware of the careless use of “ schizoid” and “ paranoid” when applied 
to personality. 

Before going on to consider the vexed problem of the relation of obsessional 
neurosis to schizophrenia and other mental illness, it is appropriate to consider 
where else in psychic happenings do we find the obsessional characteristic, viz.: the 
experience that some part of one’s self or one’s mind is working independently, that 
it is not an integrated part of oneself. There is first the experience of internal 
speech, as it is known to some people with strong auditory imagery: what is said 
to them is repeated in their minds, they formulate verbally their own utterances 
before speaking, and they cannot escape this necessity. M. Henri Ey has recently 
discussed fully the bearing of this*on auditory hallucinations, and the value in 
regard to it of the conception of mental automatism, so widely used in France. 
He remarks, concerning this internal speech :— 

“Ou cette conduite interne manque de vigueur, ou l’esprit vagabonde, ou la forme, l’aspect, 
‘image des mots et des choses l’emportent sur leur signification, il a ]'impression de ne plus 
étre maitre de sa pensée, d’étre parasité par ses propres idées, par la masse de tous ses 
automatismes toujours en éveil.”’ 


It is, I think, more common in patients who have tinnitus with loss of bone- 
conduction but no local lesion. Thus a woman of 36 who had all her life been a 
worrier and a great hand-washer came to hospital complaining of having been 
bothered for several years by a hissing noise in her ears and by having to repeat in 
her head all that people said to her: she had also to speak her own thoughts over 
and over internally: as I talked my own words used to come back into my head.” 
She had to fight against it, and against the thoughts of injuring herself or her child 
which beset her. The compulsive inner speech and repetition are still, seven years 
later, very distressing ; the tinnitus also persists. 

The transition from this to the experience of hearing one’s thoughts spoken 
aloud outside one’s head is an understandable one, though fortunately rare 
(Gedankenlautwerden) and, in both, motor accompaniments of inner speech are 
conspicuous. I have found it sometimes difficult to distinguish between “ Gedanken- 
lautwerden’”’ and obsessions, as in a young man I lately saw who had also visual 
hallucinations and forced movements of one leg. I have been impressed also by the 
frequency with which obsessional patients who are depersonalized complain of this 
necessity for inner verbal repetition of all they hear and precise verbal formulation of 
their own thoughts. Of course in depersonalization the patient is commonly so far 
from feeling the master of his own thoughts that he has almost no personal or free 
share in them at all, but this is true of all his thinking, not of small parts of it, as 
is the case in obsessions. 

There are, then, these allied experiences in which subjective compulsion and an 
incomplete integration are noticeable. But it is in relation to more pronounced 
disorders that obsessions have been actively discussed. On the one hand are 
Bonhoeffer, Stécker, Reiss, and others, who insist on the close connexion between 
the manic-depressive psychosis and obsessions; on the other hand, Bleuler, 
Schneider and Jahrreiss who point out transitions to schizophrenia. At the 
Maudsley Hospital it has been taught and often demonstrated that obsessional 
symptoms are not uncommon in depressive illnesses, and that obsessions may 
develop into definitely schizophrenic symptoms such as hallucinations and ideas of 
reference. 

Taking the depressive illnesses first, I found in an earlier investigation that there 
were indubitable obsessional symptoms in at least a fifth of a series of casually 
selected depressive patients; a third of the patients had shown the so-called 
obsessional character-traits. If one takes only the patients with agitated depression 
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the proportion is much higher. As I discussed the matter rather fully on that 
occasion, I shall pass to the more difficult question of schizophrenia. 

The surprising thing here is not that some obsessionals become obviously 
schizophrenic, but that only a few do so. It must be a very short step, one might 
suppose, from feeling that one must struggle against thoughts that are not one’s own, 
to believing that these thoughts are forced upon one by an external agency; and 
indeed a religious patient who has never been anything but obsessional will some- 
times go so far as to impute his obsession to the devil. The actual projection, 
however, is rarely made ; the patient does not, any more than in depersonalization, 
make the causal interpretation which would be understandable. It is a useful 
warning against the more facile explanations of what happens in the genesis of 
schizophrenia. It is also surprising that the projection should not occur, seeing 
how close are the links between compulsions and ideas of reference; Ewald and 
Kehrer and one or two of the Freudians have even thought that there were 
affinities between obsessions and paranoia. One can easily, of course, be led astray 
into supposing that a stereotyped, outwardly affectless, compulsive action is in fact 
a catatonic manifestation, or that the more bizarre rituals or compulsive movements 
are schizophrenic symptoms. Jahrreiss puts some weight on the normal tendency 
towards persistence or perseveration as explaining the common features in stereo- 
typies and long-standing compulsions, but prefers to insist on the differences rather 
than on the points in common. I have been collecting relevant cases, but they are 
not easy to unearth from the mass of records ; from such material as I have I should 
say that as a rule it is only under the influence of drugs (such as bromide) or 
organic cerebral changes that a long-standing obsessional can come to show 
schizophrenic features or a hallucinosis that looks schizophrenic; but that florid 
schizophrenia may be preceded by, or may set in with, obsessions often of a stormy 
and imperative kind, and that this is especially true of adolescents. Schizophrenics 
may however have shown numerous obsessional features together with the more 
usual schizophrenic ones all along. The following cases illustrate some of these 
points :— 

A woman of 38 had since childhood been abnormally clean and afraid of contamination. 
At the age of 32 she had a mild attack of depression, with some fears (walls falling). At 34 
she became afraid she would get vermin on her from contact with menstruating women. 
She became irritable and had outbursts of screaming, especially at her periods. She described 
her fear of contamination as “ this mania of mine.’ “ It’s as if there’s some unseen power; 
the Devil’s been persecuting me ever since I married—a figure of speech really.” She also 
said, a month after she had begun to attend hospital, ‘I get a lot of hallucinations. All 
Derby week I could see a white fish in green water. Silly imaginings, I know. I think 
my father has bits on him that smell. I tell my mother not to touch him.” (The visual 
phenomena were mostly, as is usual in these cases, hypnagogic.) During the two years she 
attended the out-patient department these symptoms became rather worse; she believed that 
the physician was hypnotizing her, she had ideas of reference, was uncertain as to the reality 
of the visual images, and included more and more contaminating objects. She has twice 
been a voluntary patient in a mental hospital during the last six months. There were 
grounds for regarding many of the apparently schizophrenic features as hysterical. 


A younger case :— 


A boy of 18 had been irritable, sensitive, timid, and excessively clean from the age of 6. 
At 16, a month after a blow on the head, he suffered much from fears of death, such as he 
had had mildly for years. He had to touch things. He had been having intensive psycho- 
therapy for several months before he came to the Maudsley Hospital. He described his 
fears: “ Wherever my eyes direct me I see these thoughts. I’ve got to gesture and take 
them up and throw them out of the window. I’m afraid of putting them on anybody.” In 
fact he did make throwing-away gestures. He also had ideas of reference and believed 
his body was changing its shape and appearance. He felt that his own thoughts were 
trying to harm him. His condition fluctuated, depending on external circumstances. 
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Another adolescent, a girl of 17, had been obstinate, jolly, sociable, free from any 
obsessional traits, until an illness at 16, characterized by depression and inclinations to 
suicide. She was treated at a Child Guidance Clinic, but made an attempt to gas herself. 
In a mental hospital to which she was sent she expressed hypochondriacal fears. She was 
referred to the Maudsley Hospital after she had left the mental hospital: when I saw her 
she said: “* Always there seems to be someone speaking to me. If a bus goes along it says 
‘Why don’t you jump under it?’ I can’t tell what kind of voice; it’s just a voice, inside 
my head. Well, I don’t know really, it seems inside. It makes me walk over to the 
gas-stove at home and tells me to do things. I think it always comes from my own mind.” 
She felt she must obey the voice. She also said: “ Sometimes I hear a voice, a deep 
commanding voice over my shoulder behind me; sometimes it’s in my head; it must be, 
because other people don’t hear it.” 


And one more example, this time of obsessions passing over into hallucinations 
as dementia progressed. 


The patient was a woman, aged 56 when first seen, who had developed obsessional 
thoughts, chiefly blasphemous and obscene, after the suicide of her husband two years 
before. She also had impulses to injure herself and others, and to take sexual liberties with 
women. She was depressed. The physician who treated her at Maudsley Hospital recorded 
“the thoughts and impulses are so alien to her that she thinks she must be mad, and though 
she does not actually hear them as voices or think they are put into her mind by some 
external agency, yet her attitude towards them suggests that further projection is likely 
to occur.” In the eleven years since then she has been in a mental hospital. She has 
gradually lost the acute depression and anxiety she had, but has complained more of the 
weariness and loss of feeling—*’ no life in me '’—akin to depersonalization, and often found in 
one group of chronic obsessionals. As her arteriosclerotic dementia advanced she became so 
certain that the abusive and obscene voices were external to her that she now stuffs her ears 
to keep them out. 


Even more important in its bearing on the stiological problem is the occurrence 
of obsessions in persons who have had encephalitis lethargic’. 


Thus a woman of 28, a severe encephalitic of ten years’ standing, with oculogyric crises, 
is obsessed by the ruminative thoughts “ what is what”’ and “ did you say did I say.”” These 
she has to revolve and rearrange endlessly in her mind, e.g. ‘“‘ What is what, did you say did 
I say, what word is that word what, what do the words the word what mean.” Besides this 
thought, so reminiscent of the literary output of Gertrude Stein, she sometimes sees her 
obsessing sentences as though spelt, and spelt wrongly, e.g. ‘what is thé or thé,” the first 
“the” being spelt “ thee,” and the second “ ong.” She also has premonitions of evil and 
anxiety attacks. The obsessional thoughts occur independently of her oculogyric crises. 

Another, a man of 25, whose encephalitic attack occurred when he was 11, had had to 
clap his hands and perform other habitual movements which made him a butt at school. At 
16 he was in court for stealing; at 18 he began to fear that buildings would collapse on him ; 
a year later oculogyric crises began. Now, besides depressive inclinations to kill himself, 
he has obsessional symptoms. “I have to fight against thinking. I keep on continually 
thinking: “ What’s going to become of the country? Where do clothes come from, and 
electricity and wireless?’ I can’t stop myself. I feel frightened—I feel something terrible 
is going to happen—buildings will fall; and then I think where cement comes from, where 
wood comes from, how trees grow ? And I think I’m a murderer—I’m a spy. I know they're 
silly ideas, but I can’t help thinking them. I try to put it out of my mind, but it seems 
impossible.’ Here, too, the ideas did not occur during an oculogyric crisis, but might occur 
just before or just after it. 


In many of these cases there have been no indications, before the febrile illness, 
of any obsessional predisposition—nothing more than we all have. But either with 
the oculogyric crises or independently these typical obsessional features appear. It 
has been questioned whether they are in fact typical: some writers have emphasized 
that they are often formal and do not tend to become systematized. But 
systematization, which I should have liked to discuss more fully, is not a necessary 
characteristic of obsessional neurosis, and, where it occurs suggests connexions with 
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schizophrenic and paranoiac development. A more important point is the readiness 
with which they are translated into or associated with motor iterations. This is not 
always so, but it is significant that in this disorder subjective compulsion in the 
sense referred to in the outset of this paper should so often go hand in hand with 
objective compulsions in the field of motor behaviour. Compulsive laughing and 
crying, bellowing, turning of the eyes, chewing, and other actions are common 
enough in encephalitis lethargica : is one to call them obsessional because the patient 
is aware of them, and dislikes them, and fights unavailingly to suppress them? I 
should say not, because they are either accompanied by the appropriate effect (in 
which case the same objections apply as to preoccupations and delusions, and 
Jaspers’ requirement as to freely conducted activity is not fully met); or, on the 
other hand, the appropriate effect is lacking and the movement is a forced one, 
viewed with as much detachment as any other unwilled movement. And, still more 
important, these movements are the primary happening, which the patient perhaps 
resists, they are not the secondary happening, expressions of a resistance, which we 
have seen to be the case with almost all obsessional actions. Only the very rare 
impulsive obsession that is carried into action, e.g. jumping out of a window, 
corresponds to these, and even then the action is preceded by a conscious image 
or idea of it to which there is nothing intrinsically corresponding in the forced 
movement. If one is to regard forced movements, however purposive or however 
emotionally expressive, as obsessional, one must say the same of a great variety of 
motor phenomena determined by structural changes in the central nervous system 
but also open to psychic influences—certain tics, coprolalia, automatoses, torticollis 
and more. This is to extend the conception of obsession as unwarrantably and 
loosely on the one side as it has been stretched on the other side to include 
dominant preoccupations, delusions, autochthonous ideas, impulses and disagreeable 
effects. It may be objected that although for the sake of precision these motor 
phenomena can justly be denied the epithet “ obsessional,” they are dynamically and 
functionally akin to obsession. Some such view is held, though in very different 
ways, by Goldstein, Stern, Jelliffe, and Schilder. That the iterative and forced quality 
of these motor phenomena enters into and is indeed a part of the structure of the 
personality of these patients is certain, but whether it modifies it in the direction of 
obsessional modes of mental behaviour is undecided. I should think it is so; and 
Dr. Mayer-Gross has based his psychopathology of obsessions on some implications 
of this view. But as both Dr. Guttmann and Gabriel Steiner have pointed out, we 
know very little indeed about the incorporation of motor expressions and attitudes 
in the personality or of the relations between them that are favourable to the 


peculiar obsessional experience. Explanations have been, of course, offered, and ° 


with varying confidence; it would be very tempting to enter more fully now into 
this fascinating and controversial field. The significance here of motor expression of 
instinct especially in early life may be mentioned, and I might quote the case of a 
man of 46, always very cleanly, conscientious, and tidy, who had an attack of 
encephalitis lethargica seventeen years ago. He is now troubled by obsessional 
palilalia. “I can’t help repeating things, I try not to. Singing a song, for example, 
I keep on repeating over and over again ‘Is it in the trees, is it in the trees, is it in 
the trees?’ It’s when I’m agitated, too, I'll keep on saying things ‘I’m going to 
hang that cup up, I’m going to hang that cup up, I’m going to hang that cup up,’ 
I can’t stop myself and when I go to wash my face, I keep splashing the water, | 
can t get my hand to my face. Everything I do seems to be wrong. I used to say 
‘Damn’ all the time, I couldn’t help it.”’ 

It is perhaps sufficient, in leaving this topic, to emphasize the problem that is 
offered by obsessions occurring otherwise than on a demonstrable constitutional 
basis. Before I pass on to consider constitution in its hereditary aspects, I should 
perhaps mention that I have observed over a long period a woman in whom 
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obsessional features appeared only during the years she had an untreated myxcedema 
and disappeared completely after adequate treatment had been instituted; and that 
in the early stages of an arteriosclerotic dementia I have seen obsessional symptoms 
make their appearance for the first time in the patient's life. 

Constitution is universally recognized as the essential determinant of obsessional 
illness; all else is only the manner of its working out. Constitution, however, is 
the loose term we use for the more or less stable product of the interaction of 
heredity and environment while the organism is developing. It would be more 
precise to speak of the hereditary determinant of obsessions than of the constitu- 
tional factors. 

The literature on the heredity of obsessional neurosis is meagre. Apart from 
a few individual pedigrees and some unsystematic collections I know only of 
Jahrreiss’s report on the families of his sixteen schizophrenic obsessionals, and 
Luxenburger’s brief presentation of his findings on 71 families. In order to make 
use for this purpose of the very large material which the Maudsley Hospital affords 
I took fifty obsessional cases. I was fortunate in having the collaboration of Miss 
Ashdown, to whom is due whatever credit may attach to such an investigation. 
We were able to get detailed information not only about the mental illnesses of all 
the patient's immediate relatives but also of their personalities, a valuable but 
hitherto neglected aspect of such inquiries. As this is being published in full 
elsewhere, I shall only say here that of the 100 parents of the patients four were 
psychotic, 22 had been treated for neurotic illnesses, 30 had been regarded by their 
families as eccentric, unusual or different (these were classed as “ psychopathic 
personality ’’) and 18, though normal, showed either the accepted obsessional 
traits, e.g. being very methodical, or else a kind of personality which was 
surprisingly frequent—a mixture of strong religious feelings, irritability and 
strictness. The number of parents who showed pronounced obsessional traits in 
one form or another was 37: in a number of instances both parents had been 
obsessional, and in several cases grandparents were likewise: I shall not now, 
however, speak of the findings in any but parents and siblings. Of 206 siblings who 
had survived beyond childhood, twelve had been in mental hospitals, 55 had been 
treated for neurosis, 27 had some kind of psychopathic personality and 20 showed 
such obsessional traits as may occur in healthy normal people: 43 of these 206 
siblings showed mild or severe obsessional traits. My findings differ from those of 
Luxenburger in that he found a much higher proportion of schizoid persons, but I 
think he reckoned those stern, harsh domineering people as schizoid. There are 
many other aspects of the inquiry which I must now omit. 

It is agreed that one cannot distinguish satisfactorily by this method between 
hereditary influences and the environment that is constituted by the parents. 
Moreover, to find the meaning of such statistics, one must have comparable data 
about the incidence of psychopathy and varieties of personality in normal or average 
families, and in those of propositi with other than obsessional illness: these data 
are as yet only available for definite psychoses among the relatives. 

For the determination of the relative importance of hereditary and environ- 
mental factors twin studies are an obvious mode of research. I need not detail 
the reasons why this method is invaluable but only remind you that a striking 
concordance in one or two pairs of monozygotic twins proves nothing: one needs a 
series and a control group of fraternal twins. Specially valuable also is the mono- 
zygotic pair in whom the conditions of the environment have been very different. 
[ have one such pair: healthy girls of 17 who have lived apart from the age of 
3 months. They are both very particular about their clothes and other details and 
fussy about tidiness, but the one who was brought up by her mother at home shows 
these tendencies more, and was a sleepwalker till puberty; she had clung to a 
dummy till she went to school. I have also been fortunate enough to find a pair of 
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male monozygotic twins, one of whom is a severe and typical obsessional, with 
complicated rituals, and chronic course: many of his obsessions were concerned 
with bodily functions, e.g. he blew his nose thirty times, always having to stand in 
a particular place to do it; his bowels and cleanliness were other topics. His twin 
had a brief spell of hypochondriac pre-occupation two years ago, being convinced his 
eyesight was bad; the symptoms cleared up without medical aid. Dr. F. E. Pilkington 
has kindly let me see the record of another pair of probably identical twins who 
show striking similarity in their respective obsessional illnesses. But two or three 
pairs tell very little; it is a pity that twins are so rare. 

The value of treatment and the choice of procedure are the most urgent questions 
for the practising psychiatrist. All of us who have treated obsessionals know how 
exacting it can be. Most writers are gloomy as to the prospect of recovery and the 
duration of treatment. Fenichel, a psychoanalyst, says 

“ Every analysis of a compulsion neurosis is a difficult and time-consuming undertaking. . . . 
Cases of short standing are the most amenable to analysis; those called “terminal states” 
and those forms which present transitions to schizophrenia are the least amenable. 
However, since other types of therapy are so fruitless in such cases, it is pertinent to advise 
that any compulsion-neurosis, generally speaking, should at least try psychoanalysis, pro- 
viding the external circumstances permit it.’’ 

This is now echoed by many writers who are not adherents to the analytic 
theory. It is difficult to understand why this sad belief should prevail. I suspect 
it has little to do with observed results of treatment, and a great deal to do with 
less rational considerations, such as the irksomeness of having to deal with some of 
these patients, and their attitude towards treatment. 

In order to find out what happened to obsessional patients, I collected from 
the Maudsley records 50 patients in whom the diagnosis was certain, and in 
whom there had been an interval of at least five years, often much more, since they 
were under treatment there. The inquiry into their present state, and the interval 
history was as complete as one could hope to make it. In most instances the patient 
and one or more relatives were seen and any hospital records were obtained ; in no 
case was the conclusion as to the patient’s present state based only on letters from 
himself or his relatives, which are, as I have often found in investigations of this sort, 
fallacious. Now taking the outcome, irrespective of what treatment had been given, 
16 of the patients are quite well and have been so for years; seven are much 
improved ; five quite well for years but have had a recurrence from which they 
recovered or they are now in it ; five patients are a little improved ; 17 are no better or 
are worse. It must be remembered that this group has not been selected because of 
supposedly good or bad prognosis; it is a sample of the obsessional patients who are 
referred to the Maudsley Hospital either as in-patients or out-patients, and there 
is reason to suppose that it is a good sample of the obsessionals of London. Certainly 
it contains examples of every variety of obsessional state. There are of course 
many provisos and explanations necessary before one makes use of these figures: I 
quote them cursorily now only to indicate that in an unselected sample of obsessional 
patients, roughly one-half may be expected tio do well. I do not consider that one is 
justified, from such a series as this, in deciding on the value of one or other form of 
treatment. Two of the patients have had no continued medical treatment ; one is 
very much worse—she spends her day sitting naked behind a screen to avoid any 
contamination—and the other has been quite well for eleven years. By “quite 
well” I mean what everybody means, i.e. freedom from symptoms. An attempt to 
distinguish between the value of one form of treatment and another proved futile 
because there had been no rigidity of method, and sometimes the change in the 
patient had less apparent connexion with the medical treatment than with external 
happenings, such as obtaining employment, getting married and so forth. Actuaily 
in this series 31 had psychotherapy conjoined with medicinal treatment and hospital 
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régime: 17 had more intensive psychotherapy of an analytic kind, though not strictly 
Freudian. Of the former group a considerable majority had done very well ; of the 
latter group a majority had done badly, not because of any insufficiency in the 
method or its application, one may suppose, but because the most difficult and 
demanding cases were referred for this treatment. 

One has so many things to correlate—the patient’s attributes (heredity, 
personality, form and duration of illness), the doctor's treatment, the other external 
happenings in the patient's life, and the course of his illness and health since the 
treatment. For these reasons assertions about the superior merits of any one form 
of treatment seem premature. 

There are many other points in this inquiry which I can only touch on here. 
Some of them are: The capacity of all but the most severe obsessionals to continue 
to work ; the very gradual return to health in many, sometimes beginning years after 
treatment has stopped ; the influence of intercurrent happenings on the course of the 
illness, e.g. a very severe case in which all the obsessional symptoms disappeared 
completely during the patient’s period of war service—with its routine and lack of 
responsibility or need for decisions—to return and persist afterwards; the inherently 
cyclical nature of one large group, quite apart from any accompanying depressive 
or other affective features; the persistence in some cases of the obsessional idea 
after it had lost its obsessional quality, viz.: the obsessional experience, so that 
there was no complaint about it any more than about any other integrated habit. 
The following case-history emphasizes that it is not always safe to assume a bad 
prognosis or a need for long analytical treatment because the symptoms have been 
present for many years or since childhood. 

A chorus girl of 22 had had obsessional symptoms since the age of 15, and obsessional 
traits for years before that. At 15 she had washing mania and feared she had picked up 
some germ. She thought she might somehow have dirtied her tongue by licking the 
pavement. She was afraid she had harmed a baby by looking at it and touching it. At 16, 
when her periods started, these symptoms were a little relieved, though she has never been 
rid of them, e.g. at 17 she thought she might have been implicated in a murder that she had 
read of on the page which had a favourable press notice of her dancing. Following the 
suicide of a friend the symptoms became more severe. Her last obsession before being 
referred to hospital had been the fear that she might have written notes to people encouraging 
them to hurt her friends. She was an in-patient for six months at the end of 19380. A week 
after admission she was referred to a colleague who had been through the Freudian discipline. 
After a month during which he saw her twice a week, he stopped it, as he considered her 
unsuitable for the modified analytical method he had been using. She became clinically 
worse during that month. [From then on she had no other psychotherapy than brief 
occasional reassuring conversations on topics which she herself raised. Later she began to 
improve. She has been seen since, and both she and her mother are quite certain that she is 
cured : she has been happy and free from obsessional symptoms now for five years. 


These cases do not confirm the belief that schizophrenic features are necessarily 
ominous, even in young persons. I could quote several instances to the contrary. 

I should say, if | may sum up my own impressions, that the choice of treatment 
in obsessional disorders is to be decided on the same general grounds as in depressive 
disorders, and that the prognostic considerations are much the same. In both the 
constitutional basis is conspicuous and may show itself either by outbursts of acute 
illness, or by a long-continued psychopathic personality with neurotic symptoms; 
gradations of every sort occur between these two forms. The important matter in 
settling on treatment is to discover how far the patient is responsive to external 
happenings, especially as regards her obsessions ; how her character will enter into 
her attitude towards treatment and symptoms; and how far the lasting obsessions 
have become formalized, systematic, progressive. I doubt whether the content of 
the obsessions is of much consequence as a prognostic or therapeutic signal. I do 
not think age is, either—I have known a patient aged 88 with pronounced obsessions 
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who has been well since, he is now 93; and several people over 50 who recovered. 
Perhaps it is worth saying that so many of these obsessional patients have been 
happy and well on their own telling and that of their families for six to ten years 
since they were treated by non-Freudian methods, that one may think it would have 
been superfluous, if not unkind, to have taken them through the storms and sacrifices 
of a Freudian analysis: in some cases one would say, of any analysis at all. What 
psychoanalysis can do for some of the intractable, progressive forms is a matter not 
for assertion but for demonstration ; the same is true of its efficacy or inefficacy in 
improving obsessional character and in warding off later obsessional illness by 
treatment of children or adults. The published records of the London psycho- 
analysts are informative but clinically unconvincing. 

There is one other aspect of the illness to be alluded to before I end. It hasa 
forensic bearing. How far do obsessionals give way to their impulses; are their 
fears of wrongdoing realized? When “kleptomania” or “irresistible impulse” are 
mentioned in a court it is often put forward that these are of the nature of 
obsessional acts. But the obsessional does not in fact commit criminal acts, nor does 
he, except in rare instances, yield to his sudden obsessional impulses. Suicide may 
occur, but even then it is when the patient is also depressed. None of the patients 
in this series have committed suicide, though two, while depressed, made abortive 
attempts: none of the patients committed any legal offence, though several were 
dogged by the fear of it. Those who have much to do with criminals arrive at the 
same conclusion as this. Sexual offences or perversions are sometimes referred to 
as though they were obsessional: they are really no more so than gluttony. The 
patient enters into the act and willingly entertains the anticipations of it; he has 
none of the true obsessional experience, even though afterwards he recognizes the 
unwisdom of his act and may say that he had a preliminary repugnance which had 
been more of the intellect than of the will, if one may so express it. There are, of 
course, rare instances, in which sexual offences have been of an obsessional nature 
(Mercklin’s case). When an impulsive act has occurred in a person with 
obsessional traits, other morbid qualities will generally be found to have been 
responsible. Encephalitics are a very special case. 

In this paper I have been concerned with the difficulties that present themselves 
in a typical neurotic disturbance. They are clearly manifold, and have been 
tackled by clinical psychiatrists and psychologists, neurologists and psychoanalysts. 
Anthropologists with their observations on magical thinking and primitive rituals, 
and geneticists with their special methods have indicated further approaches to the 
phenomena. But about these phenomena, seen with the least distortion and the 
most detail, we still know too little. Heredity and psychopathology may be feeling 
their way to a grounded doctrine of transmission and development and function ; 
no doubt it is fascinating to guess and grope with them in their search. But the 
problem is primarily a clinical one; it turns about this end-product, the obsessional 
symptom, which has to be accounted for. It would be a pity if other quests kept 
us from making sure of all the plain ciinical things that are yet to be seen and 
studied. 
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Continuous Drip Blood Transfusion 


By H. L. Marriorr, M.D., M.R.C.P., and Atan Kexwick, M.B. 
(From the Middlesex Hospital.) 


THE material of this paper is derived from drip blood transfusions carried out at 
the Middlesex Hospital during the year 1935, namely :— 


Total number of drip transfusions... ~ 

Total volume of blood drip transfused (e xcluding citrate) ... 233-5 litres 

Total duration of these transfusions .. ° .. 2,645 hours 

Average drip transfusion. se eve .. 2-7 litres (<— 5 pints) 
Average duration of each dri ip transfusion ... on .. 29 hours 

Largest single transfusion ... ay = dies .. 6-3 litres (= 11 pints) 
Longest single transfusion . ies a a .. 62 hours 


Definition.-—Reference to the above figures shows that these transfusions have 
heen of exceptional, indeed unprecedented, volume and duration. Broadly speaking, 
a drip transfusion may be defined as a large transfusion administered very slowly. 

Main principles.—The principal purpose of our work has been an attempt to 
demonstrate the desirability for radical revision of present conceptions in regard 
to dose of blood in transfusion. It is submitted that the present customary 
transfusion of a pint (568 c.c.) or less is woefully inadequate in severely anwmic 
adults. It is sought to establish the principle that the dose in blood transfusion 
should be mainly regulated by hwmoglobin determinations with the purpose of 
restoring the hemoglobin percentage to the neighbourhood of the lower limits of 
normality (e.g. say from 20 to 80%). 

The adoption of this principle necessitates transfusions of the magnitude indicated 
in the above table. It should be remembered that, in the average adult, a pint of 
blood is only equivalent to 10% of the total normal hemoglobin and can only 
augment the total percentage present by this amount. 

Our experience has shown that when the above principle is followed, and when 
really adequate volumes are transfused, the improvement in the patient is 
quantitatively commensurate. The change wrought is often so dramatic as to appear 
miraculous. 

Linked with the question of larger dosage is the necessity for slower admini- 
stration if dangerous overloading of the circulatory system is to be avoided. Boycott 
and Oakley [1] administered, relatively rapidly, very large transfusions to rabbits 


Fres.—Sura. 1. 
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and found that after one or two days the plasma volume had returned to normal 
owing to compensatory extrusion of the added plasma, but that the blood volume 
was increased by the volume of the injected corpuscles which were retained in the 
circulation. Such a selective retention of corpuscles only, without increase in plasma 
volume, is exactly what is needed in the anwmic patient. The important point is 
that the extrusion of plasma should occur as the transfusion proceeds. Our 
experience indicates that this happens practically completely if the transfusion is 
sufficiently slow. The evidence has been rise of the hemoglobin percentage in 
proportion to the added corpuscles without evident dilution effect from the added 
plasma. 

As a general rule we aim at raising the hemoglobin percentage by ton every four 
hours. In non-bleeding adult patients this means a rate of forty drops a minute. 
In bleeding patients it may necessitate a very much faster rate. In patients in a 
weak condition or in the subjects of cardiovascular or respiratory disease it is 
safer to raise the hemoglobin to normality in stages by 30% at a time with an 
interval of three or four days between each stage. 

The apparatus we employ has been fully described elsewhere [2] . 

Donors.—The donors should all be compatible with the patient, and of the same 
group as one another. In the above-mentioned series of 87 drip transfusions, 
390 donors were used ; an average of 44 donors per transfusion. Of the 390 donors, 
333 were relatives or friends of the patients, and only 57 were from the Red Cross 
Society’s magnificent service of voluntary donors. 

We have experienced relatively little difficulty in obtaining donors since adopting 
the practice in every case of putting the onus of responsibility firmly and forcibly 
upon the relatives whose duty it rightly is. We tell them it is up to them to raise 
ten or a dozen volunteers from among themselves and their friends, neighbours and 
workmates, and that we wash our hands of responsibility. Once the medical 
attendant appears to take the responsibility the relatives tend automatically to 
leave it to him. 

Indications in practice.—In our original paper the possible indications for drip 
blood transfusion were tentatively discussed. Subsequent experience has largely 
confirmed our early impressions in regard to the applications of the method. 

The 87 drip transfusions at -the Middlesex Hospital during 1935 affected 
76 cases, which fell into the following groups :— 


ta 

(1) Hematemesis and melena from peptic ulcer. 22 

(2) Anemia from chronic bleeding (growths, etc. ¥ mostly pre- ‘operative 
transfusions nish ie ae , a 
(3) Post-operative he -morrhage he 8 
(4) Aplastic anemia _— 7 
(5) Transfusions during operations 4 
(6) Ulcerative colitis 4 
(7) Toxic conditions with anemia 8 
(8) Hwmolytic anemia ... ih 2 
(9) Leukemia 2 
(10) Purpura , l 
(11) Miscellaneous y 
76 


None of these groups is yet nearly large enough to admit of an attempt to 
draw statistical conclusions. The general results, however, have been remarkably 
encouraging. Individual cases have yielded some results fairly describable as 
extraordinary. 
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The Treatment of Diverticulitis of the Colon 
By C. JENNINGS MARSHALL, M.S. 


DIVERTICULITIS of the colon is a comparative late-comer to our diagnostic 
consciousness ; twenty years ago it was a pathological curiosity, chiefly mentioned 
as a condition for which colostomy might be performed and‘a hopeless prognosis of 
inoperable carcinoma coli wrongly given. I recollect seeing, as a student, a case 
of transverse colostomy of twenty years’ standing, for the disease. Nowadays the 
diagnosis is made clinically in a high proportion of cases, both acute and chronic. 
In the acute cases signs of low, left-sided abdominal inflammation are always 
suggestive of this diagnosis particularly when associated with preceding lower bowel 
symptoms; in the chronic instances, where the chief differentiation is, of course, 
from carcinoma, the predominance of local pain and backache, tenderness and 
almost always slight pyrexia together with a comparatively elongated swelling 
contrast with the relatively restricted local tumour of cancer, only slightly tender, 
afebrile and without any marked backache. In my experience it is not common to 
find gross colonic dilatation and hypertrophy with diverticulitis and its presence is 
in favour of carcinoma as are also blood and mucus in the stool (which are only 
occasional in the inflammatory condition). In this particular point I find myself 
at some variance with other observers. Radiographically, the presence of diverticula 
is only of suggestive significance; the causative diverticulum is not visible for the 
very reason on account of which the inflammation has arisen, namely, that it is 
obstructed and does not permit the ingress of barium sulphate. The “saw-edge ”’ 
appearance extending over a considerable area, and the obvious rigidity of the bowel- 
wall form, however, a clear entity. The question of diagnosis has an especially 
important bearing on treatment because here in particular, owing to the high 
percentage of cases in the middle-aged in which one or more diverticula are 
demonstrable, is the wrong diagnosis particularly likely to be suggested to one. 
There is, in fact, not only the co-existence of carcinoma and diverticula to be kept 
in mind but also the origin, in some cases, of carcinoma in diverticula of the bowel. 

When one is able to examine the growth in such cases, it is hardly to be expected 
that the original diverticulum should persist, but I should like to put forward the 
view that there is at least one very suggestive point in this direction about some 
carcinomata of the gut. Perforation of carcinoma of the bowel through the ulcer 
itself is admittedly of comparative infrequence, but in cases originating in a 
diverticulum there is an obvious factor leading to perforation and the occurrence of, 
for instance, a malignant colo-vesical fistula, should hint at this possibility; similarly 
a considerable area of inflammatory reaction should do the same. 

Diagnosis of course involves more than merely giving a name to a disease, and 
here in particular the extent and complications need the fullest investigation. 
Sigmoidoscopy, cystoscopy, and fecal analysis must be carried out and in particular 
I should emphasize the value of stereoscopic radiography in indicating the extent of 
disease and estimating its amenability to surgical attack. The ease with which a 
small patch of disease may be overlooked in the pelvic colon is notorious. 


Acute Cases 


These may ‘be divided into: (1) Those with localized abscess formation ; (2) those 
of the so-called “ perforative diverticulitis.” 

Abscess formation may be intraperitoneal—occurring in the pelvis as a rule, or 
extraperitoneal—in the loin or in the mesosigmoid. In general it may safely be 
taken that in this type the best line to follow is that of least resistance, that is, 
merely to drain the abscess. In some cases this may be accomplished per rectum, 
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in others the drainage may be in the loin or in the groin; in one case a meso- 
sigmoid abscess was drained extraperitoneally above Poupart’s ligament. In all 
cases in which this simple expedient was adopted no further acute manifestation 
arose. 

The perforative cases with symptoms of acute spreading peritonitis are nowadays 
usually correctly diagnosed—particularly after that most invaluable of procedures, 
careful palpation under anesthesia, when the colonic mass is almost invariably 
evident. (It should, of course, be self-evident that in emergency surgery this last- 
minute investigation is of the utmost value in final diagnosis and determination of 
what incision to employ, as in appendicitis, pancreatitis, cholecystitis, and so on.) 
The treatment of the peritonitis is obvious enough in the provision of pelvic drainage 
for after-treatment in the Fowler position. What to do with the colon is a far 
different matter, and I wish here to make an observation on the pathology of the 
condition which, to my mind, considerably modifies the procedure to be adopted. 
The term “ perforation’ in this instance seems always to imply the imminent and 
grave peri! of gross fecal extravasation from the colon, in analogy to perforations of 
ulcers in the duodenum, ileum and colon (in which admittedly the question of 
progressive extravasation is paramount in determining treatment). In the present 
instance I submit that the extravasation, if any, is slight for a considerable time 
(in some cases there is sloughing of the adjacent bowel wall with extravasation ; this, 
however, is a late incident). I have never, as a matter of actual observation, seen 
feces exuded into the peritoneum in a case of acute peridiverticulitis. One may 
ask, indeed, why it is that acute diverticulitis has developed ; is it not that the 
diverticulum has become completely obstructed? And one may point out too that 
as a result of the severe swelling and rigidity the obstruction is further increased. 
True, when the swelling subsides, the mucous lining of the sac, if it has not been 
destroyed by the inflammation, will ensure in some cases (as with the bladder) a 
fistulous condition, but as a matter of actual practice, in most cases it apparently 
becomes sealed over by fibrous tissue as the inflammation subsides. 

The outcome of this is in relationship to treatment ; when the most satisfactory 
treatment-—namely exteriorization of the affected segment-—is not feasible, then one 
need not be unduly worried about the diverticulum. I cannot see how closure of the 
diverticulum is to be satisfactorily carried out, in view of the condition of the sur- 
rounding tissues, indeed it would seem more likely to increase the trouble ; certainly 
inversion of the bowel wall is never practicable. In view of the late and slight 
leakage, simple anchorage of the affected segment under the incision, with rubber 
dam drainage down to the bowel is perfectly safe. A simple method of fixing the 
gut is to tie ligatures to a couple of appendicw epiploice and attach them to the 
incisional sutures. 

Perhaps it is not entirely logical, after making the preceding statement, to say 
that the ideal is to perform the Paul-Mikulicz operation at the time of peritoneal 
drainage whenever circumstances permit ; nevertheless it is obviously safer, after all, 
to have the possible site of leakage and infection outside the abdomen, and so 
placed as to permit a radical treatment of its cause. A considerable proportion of 
cases permit of this being done and, excluding cases where death has been due to 
peritonitis, the results have been perfectly satisfactory. The period before the 
colostomy is ready for closure in the usual way by the extraperitoneal technique, is 
longer than is the case with carcinoma coli, on account of the initial widespread 
cellulitis of the bowel wall. 

In one case only was excision of the diverticulum performed—this perhaps does 
not fall strictly within the limits of the paper; the operation was for an acute 
inflammatory mass in the right iliac fossa under the obvious diagnosis of acute 
appendicitis. There was a developmental diverticulum ? in. in diameter, occupied 
by a stercolith, arising on the inner side of the ascending colon 1 in. above the 
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ileo-cecal junction ; it was excised, closure being followed by slight fistulous leakage 
for a while. The developmental origin of the condition was proved by the 
microscopic demonstration of all bowel layers in the wall of the sac. 


Chronic Cases 


These, like the acute, are correctly termed cases of peridiverticulitis. They are 
essentially not to be rushed at surgically; few of us will dissent from that tacit 
confession of burnt fingers. The diagnostic difficulty has been referred to— one 
radiographic diverticulum does not make a diverticulitis’; carcinoma must be 
carefully excluded. The term “chronic” is a relative one; the condition is 
essentially one of recurrent cellulitis in and about the colon, dependent upon a 
persistent focus of infection which is little amenable to treatment, owing to its 
essential pathological facts. I have referred to the comparative infrequence of 
bowel obstruction in the cases I have seen; I should like to hear what others have 
to say on this point. Is it not the fact that the patient far more frequently comes 
to one on account of abdominal pain, backache, urinary symptoms, and so on, than 
on account of obstruction? True there is always a history of some difficulty in 
getting the bowels open, often a complaint of never getting them properly emptied ; 
often too, there are flatulence and distension, but I feel that the cases are 
diagnosed now before the stage of complete obstruction is reached. 

Although probably the chronic case is not approached as primarily one for 
operative treatment, it must not be thought that the condition is peculiarly 
resistent to surgical attack. The multiplicity of diverticula is frequently instanced 
as a reason against removal of a segment affected by the inflammatory complication, 
but here again is a question I should like to ask. How often does another part of 
the colon become attacked after resection has been performed? In no case in my 
experience has this occurred, and the theoretical possibility should not be urged 
against removal when circumstances are otherwise favourable. Of course much 
can be done to prevent the onset of acute complications once the existence of 
diverticulosis is recognized 

The non-surgical treatment is a comparatively indirect one. Although it is 
obvious from their radiographic demonstration that unobstructed diverticula can be 
emptied and filled from the lumen of the gut, once again, it is not these diverticula 
which are causing the trouble, nevertheless, treatment can keep them out of 
mischief. There is general agreement that modification of the intestinal flora is of 
great value here, as in a considerable number of other conditions. The main 
principle is to diminish the proteolytic organisms and to favour the lactic 
fermenters—in other words, it is “ Metschnikoff redivivus.’”’ Animal protein in the 
diet must be cut down to the minimum, and, if possible, the patient should give trial 
to a period of pure fruit diet—with the very important proviso that roughage must 
be avoided. Milk, however, is clearly advantageous, and acidophilus cultures may 
be given with it. 

It is essential to keep the stools soft and to avoid straining; here, of course, 
liquid paraffin is essential. Some of the acute cases have dated the onset of the 
attack to something seeming to “ give” while straining, and it seems worth while to 
advise against any violent effort at stool. 

In addition, systematic practice of colonic lavage is also to be tried ; often, however, 
it is very poorly tolerated, there being much pain, exhausting the patient for hours, 
and in any case it must be carried out with much care and by a low-pressure method. 
The use of glycerin in considerable quantities (e.g. 8 to 10 oz.) as enemata has 
seemed to me to have produced appreciable results in cases with active inflammatory 
exacerbations—the idea being to use its hygroscopic properties in the reduction of 
cdema ; hypertonic saline or magnesium sulphate do not appear to give such good 
results. 
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Surgically, the cases are to be carefully selected ; although the frequently quoted 
argument concerning the possible multiplicity of lesions has not, in my experience, 
been justified as a contra-indication to removal of an affected segment, the first line 
of treatment in all cases should be by medical means. The persistence of pain, fever 
and obstruction will form the chief operative indications, as will also repeated 
relapses after improvement on treatment. The case must be fully investigated first 
as already recommended. The disease being in the majority of instances in the 
terminal colon, excision can frequently be performed by the Paul-Mikulicz method, 
The improvement afforded by diversion operations, such as cxecostomy or colostomy, 
is always disappointing compared with that resulting in a case of—for instance— 
fungating carcinoma. A reference again to the pathology will show why this is so. 
The diverticulitis is dependent upon infection in a sac shut off from the lumen of 
the bowel to a large extent and hence little amenable to alterations in the contents 
of the canal. This applies whether the bowel is drained permanently as the sole 
surgical treatment of the condition, or as a preliminary to excision. In one case, 
however, in which the patient expressed a strong aversion from any procedure in 
which even a temporary colostomy was established, a short-circuit across the base of 
the sigmoid has afforded six years’ relief from a diverticulitis in the middle of the 
sigmoid. Nevertheless, when there is severe pelvic matting, a vesical fistula, or a 
multiple small bowel, colostomy will be forced upon one. In one case, the main 
lesion for which the patient sought relief was severe chronic obstruction of the 
terminal ileum, the causative diverticulitis producing no obstruction whatever of 
the large gut. The treatment adopted was an anastomosis between the ileal loops 
above and below the obstruction, there being no attempt whatever to separate or 
otherwise deal with the pelvic mass. In one case of diverticulitis of the terminal 
sigmoid, resection was successfully accomplished by the Balfour tube technique. 
One case of yesical fistula was treated by colostomy with very considerable 
improvement. 

In other cases, the Paul resection has been adopted as much the safest method 


of resection. 
Number 
of cases 
I. Acute complications— 

(1) Abscess: (i) In left paracolic extraperitoneal tissue. (Simple drainage. canta 1 

(ii) In meso-sigmoid, (Extraperitoneal drainage. Recovery) i ] 

(iii) Presenting in left groin. Simple incision. Recovery 1 
(iv) Pelvic (a) opened per rectum, recovery. (b) Developmental diverti- 


culum of ascending colon excised. Recovery 2 
(2) Peritonitis: (i) Drainage, with Paul operation (2 deaths) iol Set 5 
(ii) Drainage with anchorage under incision (1 death), gangrenous area 
extending from sigmoid down to rectum és os ad 2 
Il. Chronic cases — 

(1) Paul resection. No deaths 4 

(2) Sigmoid short-circuit. Recovery 1 

(3) Vesical fistula. Colostomy. Recover ae iat 1 

(4) Obstruction of small intestine. llio-ileostomy. Recovery 1 
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The Complex and the Complicated in the Surgery of the Large 
Intestine 


PRESIDENT’S ADDRESS 
By G. Gorpon-TayLor, O.B.E., M.S. 


SURGERY will obviously demand the most careful consideration, and technique 
may require modification in the case of those who are termed “ bad surgical risks,” 
and when the anatomico-pathological arrangements revealed on abdominal section 
are also complicated and complex, pre-conceived notions of surgical carpentry may 
need readjustment: therein lies surgical judgment. 

This address, however, in no way purports to concern itself with the causal 
agencies operative in determining a patient a “ bad surgical risk’’; these have been 
dealt with at length in a recent communication [1], and it must suffice merely to 
mention here that certain general considerations discussed therein should merit at 
least a passing thought, when intestinal surgery of unusual gravity is envisaged. 

In this former paper it was upon the patient rather than on the operation that 
attention was focused; in these pages the anatomico-pathological condition and its 
operative surgery command most attention. 


(A) A NEOPLASM OF THE LARGE INTESTINE MAY PRESENT ITSELF IN 
COMPLICATED CLINICAL GUISE 

The complication may, in point of fact, prove to be the means of first 
attracting attention to a malady hitherto unsuspected or too light-heartedly con- 
sidered ; in any case, the complication will probably necessitate modification of the 
customary surgical treatment of the primary pathological state. But the notice of 
the clinician may also be indirectly drawn to the existence of a malignant neoplasm 
of the colon by reason of surgical incursion insistently demanded for some other 
condition of the abdomen. 

(a) On scores of occasions surgical interference for disease of the gall-bladder, even 
for such gross disease as suppurative calculous cholecystitis, has resulted in the 
discovery of an additional lesion in the form of an unsuspected carcinoma of the 
large intestine. 

Nowadays the term “exploratory laparotomy” has, I think, almost disappeared 
from operation<lists proudly displayed on hospital notice-boards, and the procedure 
itself is, I trust, almost entirely relegated to “the dark backward and abysm of time.”’ 
Far more care is now displayed in the days preceding an operation to establish an 
accurate diagnosis by means of radiology, biochemistry, &c., and everything is also 
done to make “the patient safe for surgery”; it is, therefore, only the emergency 
operation for an acute abdominal condition that reveals the unsuspected colonic 
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growth. Furthermore, urgent operation for acute inflammation of the gall-bladder 
was more frequently undertaken even ten years ago than it is to-day, and those 
emergency cases in which I have been brought unexpectedly into intimate contact 
with a cancerous colon were encountered before the Great War, and in the early 
years that succeeded it. On two occasions in days past I have been suddenly 
confronted with even a multiple carcinoma of the colon (figs. 1 and 2), when 





MLESUE PATON 


Fia. 1.—Patient, female, aged 72. Carcinoma of hepatic flexure of colon, transverse colon 
and splenic flexure, discovered at operation for suppurative cholecystitis. Resection. Survived 
for four and a half years and then lost sight of. 








ALLESLIE PATON 


Fic. 2.—Patient, female, aged 75. Carcinoma of hepatic flexure and splenic flexure 
and sigmoid, discovered at operation for suppurative cholecystitis. No radical operation 
possible. Death six weeks after a cecostomy. 
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operating for suppuration of the gall-bladder, and this dual pathological condition 
was only displayed on abdominal section. 

(b) It would be almost impertinent to remind operators of the surgical pitfall 
of regarding pain in the right side as indicative of chronic appendicitis; pain in the 
right iliac fossa in middle age and in later life should always awaken the suspicion 
of a constricting carcinoma of the distal colon, yet the mistake has been made by 
the highest in the profession. But acute appendicitis has been found to complicate 
carcinoma of the cecum, and may lead to the demonstration of the tumour at 
operation urgently undertaken for the acute clinical phenémena. Cases of this kind 
have been described by Banks and Green of Ipswich [2], by Parker and Rosenthal 
[3], by F. O. Mayer [4] and G. F. Shears [5]. 

(c) The surgeon may first come in contact with a neoplasm of the colon owing 
to the perforation of either the carcinomatous ulcer itself or of a stercoral ulcer above 
the stricture. The perforation of a stercoral ulcer is almost always the harbinger of 
impending dissolution, but a leaking carcinomatous growth, if treated by operation, 
may be followed by prolongation of life for many years. It is perhaps better for 
perforation to take place into the peritoneal cavity, and I have had two cases of 
carcinoma of the sigmoid operated on for urgent perforation which survived resection 
five and seven years respectively before returning with inoperable recurrence. 

Extraperitoneal leakage may on fortunate occasion lead to a localized abscess 
which may be opened, and the growth may subsequently be satisfactorily excised as 
described by Milligan [6], by Charrier and Leibovici [7], Finsterer [8], myself and 
others ; on the other hand it may lead to a gangrenous cellulitis and a fatal “ colon 
septiczemia,’’ a condition familiar to those who dealt with injuries of the large bowel 
of gunshot origin during the Great War. 

(d) Volvulus of a segment of large intestine containing a growth may demand 
surgery by the urgency of the symptoms which it occasions; the portions of the 
large bowel most frequently involved in this form of intestinal obstruction are the 
cecum, transverse colon, and sigmoid flexure. The cecum may undergo torsion 
around its vertical axis, and in addition round a transverse axis; its rare discovery 
in the left hypochondrium is a phenomenon familiar to most [9, 10), betokening a 
volvulus of the small intestine and the right-sided colon in a patient with a common 
mesentery (fig. 3). The prognosis in such cases is determined by the stage of the 
obstruction and the state of the bowel ; early operation is the necessary prelude to 
a successful issue, for it is unlikely that a favourable result will follow the resection 
of gangrenous bowel with diffuse peritonitis. But Pelion is heaped on Ossa, when 
a carcinoma of the cecum is found at operation to complicate such a volvulus (fig. 4) ; 
in one such case of my own the bowel was untwisted and lightly anchored in the 
right iliac fossa, a Paul’s tube being inserted in the caecum; a resection was sub- 
sequently performed. The patient lived eight years and then there was an obstructive 
recurrence, for which an anastomosis between the ileum and the descending colon was 
performed ; the patient lived nearly eighteen months after this palliative operation. 

Volvulus of the large bowel may be complicated by pathology other than the 
neoplastic ; Caesarean section has been rendered the more grave by reason of a 
volvulus of the caecum, yet the patient has recovered. Even a “ volvulus-habit ” 
may seem to have been induced in some. Gifford Nash [10A] records the case of a 
volvulus of the sigmoid in which success seemed assured, but in which the super- 
vention of a second volvulus of the small intestine determined a fatal issue. 

(e) An intissusception of a growth may present the tumour itself at the anal 
orifice, as in the case of a villous tumour of the pelvic colon (fig. 5) or even of a 
carcinoma higher up; it may, on the other hand, produce an acute abdominal 
condition in one who had not been seriously suspected as the possessor of a colonic 
tumour, e.g. a carcinoma of the ileo-cwcal orifice (fig. 6) or lipoma of the transverse 
colon (fig. 7). 
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Fia. 3.—Volvulus of small intestine and cecum Fic. 4.—Volvulus of small intestine and cecum 
round common mesentery. Ccum in left hypo- round common mesentery. Ccum the site of a 
chondrium. carcinoma, Resection. Patient lived eight years 


1, 2, ends of constricting band. before recurrence took place. 




















Fia. 5.—Villous tumour of pelvic colon. Intussusception protruding at anus. 
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(f) The existence of a pelvic tumour may call for exploration and the mass prove 
to be a Krukenberg’s tumour. The co-existence of a colonic carcinoma and a 
unilateral or bilateral solid ovarian tumour is well known and has not infrequently 
been encountered by me in carcinomata, especially of the cecum and the pelvic 
colon; these have been removed at the same operation as the primary growth, but 
in my experience no patient has ever lived longer than three years. 

(g) The sudden development of a hydrocele communicating with the abdominal 
cavity and its exploration may reveal the presence of nodules in the wall of the sac ; 
these may prove to be tuberculous or neoplastic and, if malignant, are unfortunately 
of lethal portent, indicating widespread peritoneal involvement and the futility of 
further surgical exploration. 

(h) Colon bacilluria and pain in the right side should lead to further investi- 
gation, and the case may in the end demand colonic resection. 

(i) I have only once felt a carcinoma of the cecum at the neck of a right-sided 
hernia sac; it was dealt with in the usual manner by resection after the hernia 
operation had been completed. I have never personally found a growth of any 
portion of the large bowel present in a “ hernie en glissade.”’ 


(B) ANATOMICAL ABNORMALITY 

This may embarrass and complicate operation where simple surgery had seemed 
assured. Radiology may forewarn as to colonic ectopy or abnormality and may 
well engender reluctance to embark on an operation de complaisance or on a “ bad 
surgical risk.” 

(a) The descending or left-sided colon may, on occasion, cling to the mid-line of 
the posterior abdomen, passing straight down from the termination of the transverse 
colon to the rectum. The surgical difficulties occasioned thereby are not rendered 
the less difficult if this segment of bowel hugs the vertebral column without 
mesentery or peritoneal fold; the chagrin of the surgeon who, using local anesthesia 
in an obstructed carcinoma of the rectum, elects to perform an iliac colostomy 
through a gridiron incision may be well imagined! Those whose predilection is for 
the rectus incision may possibly be less embarrassed, but in the hands of either 
surgeon a renewed infiltration-anzsthesia must be performed and the transverse 
colon must be delivered and opened. 

(b) The transverse colon rarely beguiles the operator; nevertheless, according to 
his particular penchant he may be—alas !—lured to fix or to free a transverse colon 
whose anatomical arrangements and disposition offend him. On more than one 
occasion I have found this part of the bowel completely concealed, in cases of 
intussusception in early infancy, by distended coils of small intestine ; the necessary 
manipulation to displace these superjacent coils out of the field of operation has 
made me faithful still to spinal anesthesia for this classlof case. 

(c) The colon may present anomaly from other developmental derangemenit—I 
have found the c#cum, ascending and transverse colon all agglutinated together in 
the pelvis, the small intestine being distributed to the right of the mid-line, an 
arrangement of the bowel disturbing to the surgeon, if unknown before, for freaks 
are ‘‘ poor surgical risks.”’ 

Graham Hodgson has shown me a radiogram of a similar case, and a 
comparable anatomical arrangement of the large intestine has been depicted by 
le Conte, Lee and Downs [11], and also by Braiinig [12]. My own case was 
unfortunately complicated by a carcinoma of the cx#cum, which was found to be 
inoperable when the abdomen had been opened. These cases derive their 
peculiarity of anatomical disposition from the fact that the embryonic mid-gut has 
failed to rotate. 

(d) The right-sided colon may extend up above the liver to the diaphragm ; such 
an arrangement will naturally inculcate caution in advising surgical incursion. 
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(e) Still more infrequent is the presence of the colon in the thorax, Those who 
had experience of operation for abdomino-thoracic injury during the Great War 
occasionally approached a damaged splenic flexure through the thorax and 
diaphragm, but I have only once met the splenic flexure in a diaphragmatic hernia 
operated upon ad froid. In this case the hernia contained stomach, omentum, 
spleen and splenic flexure of colon; the operation was successful; the patient 
who had previously suffered from crippling indigestion has put on four stone 
in weight and every week in the summer scores large numbers of runs in second- 
class cricket. 

(f) The cecum may be found in the left hypochondrium (vide supra) and the 
volvulus may even be complicated by the presence of a growth, so that a carcino- 
matous cecum may actually be found in the left upper corner of the abdominal 
cavity (vide supra). 


(C) COMPLICATED RESECTION OF THE LARGE INTESTINE 


The gravity of intestinal resection and anastomosis will to a degree be influenced 
by the number of lines of surgical suture, but operative prognosis is by no means a 
matter of such simple mathematical calculation, and is dependent upon a number of 
causal agencies, of which the multiplicity and the complexity of bowel resection 
constitute but two determining factors. The pathological lesion which demands for 
its effective treatment a multiple or complex intestinal resection is doubtless severe, 
betokening extensive local disease or devastating injury; but the outcome of the 
operation may also be affected prejudicially by such other stiological factors as may 
constitute the patient a “ bad surgical risk,” and more especially by any consti- 
tutional effects which the malady or trauma may have already produced in the 
sufferer. These general systemic consequences of a condition for which so-called 
“heroic surgery”’ has been performed or is envisaged may possibly be effectively 
combated by appropriate methods of ancillary therapy. 


Multiple or complicated resection of the large bowel may be demanded for the 
following pathological conditions :— 


(1) Malignant disease. 
(2) Severe involvement of the bowel in pelvic pathology. 
(3) Tuberculosis of intestine. 
(4) Non-tuberculous infective granuloma of intestine. 
(5) Certain forms of acute intestinal obstruction, if gangrene has occurred. 
(6) Gunshot wounds of the abdomen and other injuries. 
(7) Anastomotic ulcers consequent on gastro-jejunostomy and met very 
occasionally after gastrectomy, where the colon is involved. 
(8) Utilitarian, restorative or conservative resections. 
(9) Recurrent resections. 
(10) Mesenteric vascular occlusion. 
(11) Multiple primary growths. 
(12) Extracolonic tumours, involving the large bowel. 


(1) Pluri-segmental or Complex Resection for Cancer of the Large Bowel 


Rankin and Olson [13] while pointing out that local fixation of a colonic growth 
does not rule out excision, and that “ many patients with neoplasms which have 
shown at resection invaded glands, have lived long and useful livés without 
recurrence,” nevertheless seem to regard the surgery of colonic growths with involve- 
ment of the abdominal wall or other viscera as merely palliative in character. These 
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authors remark that such operations are undertaken with huge operative risk, and 
that extreme care should be exercised to weigh the problematic advantages and 
possible disadvantages of exposing the patient to a greater hazard. It is refreshing 
to turn from this somewhat pessimistic pronouncement to some of Grey Turner's 
writings [14] and to a recent contribution by Wilkie [15] on the subject. Those who 
require encouragement in their surgery of bowel-cancer will find it in these papers, 
and with the object of still further heartening younger surgeons to deal ruthlessly 
with malignant disease of the bowel, a few personal experiences are set forth here. 
There is at least this comforting reflection, that in the case of complicated or 
pluri-segmental removal of the bowel for cancer, the immediate risk to life does not 
appear to be greatly increased by bolder adventure. The debatable point concerns 
the prospect of prolonged survival after these complex procedures. Are we to regard 
such extirpations as merely palliative? Do they really afford us real hope of cure? 
Surprising results often occur when they are least expected, and it must be 
remembered that even the most modern grading in malignant histology does not 
always endow us with the gift of accurate prophecy. A record of these few successes 
may furnish a stimulus to those who may think that neither they nor their patients 
will reap the reward of enterprise. 


Cases of complicated or multiple resection of the large bowel for cancer may be 
considered under the following headings :— 


(1) Where the growth of the large intestine has involved the abdominal wall. 

(2) Where a growth of the large intestine has implicated coils of small or of 
large intestine, or has even involved both portions of bowel. 

(3) When some other segment of the alimentary canal is implicated in the 
growth, such as the stomach, &c. 

(4) Where a solid viscus, or some hollow viscus unconnected with the alimentary 
canal, is involved, such as the bladder, ureter, uterus, liver, spleen, prostate, 
kidney, &c. 

(5) A group of cases in which a multiple resection has perforce to be performed ; 
not because the additional segment of the alimentary canal is involved by direct 
extension of the primary neoplasm, but because of some complicating or accidental 
circumstance unconnected with the primary new growth. 


Group 1. Cases with involvement of the abdominal wall.—This group includes 
cases where the involvement of the abdominal wall is marked, and is not merely an 
invasion of the parietal peritoneum ; the muscles of the abdominal wall and even the 
subcutaneous tissues have been infiltrated by growth. One such case is in perfect 
health five years after operation. 

In four of the five cases which I have included in this group, the uterine adnexa 
of the left side were also incorporated in the tumour. In these cases life was 
prolonged five, nine, nine, and five years, respectively, the putients still remaining free 
from disease. 





Group 2. This group includes cases in which a growth of the large intestine has 
infiltrated coils of jejuno-ileum, another segment of the large bowel, or even both these 
portions of the alimentary tube. 


Two cases of perineo-abdominal operation for carcinoma of the pelvi-rectal 
junction involving also the small intestine resulted in immediate recovery, but death 
followed from recurrence in each case in two years. In but rare instances does & 
complicated carcinoma of the rectum repay operative enterprise ; it is otherwise with 
carcinoma of the colon. 
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‘T’he results of surgery in several cases of complicated carcinoma of the colon have 
been encouraging ; out of ten cases in this group, six patients have died within four 
years of operation, but in only four was death due to a recurrence of the malignant 
malady. 

Several of the cases of prolonged survival are worth recording at fuller length. 


I.—Carcinoma of the pelvic colon, involving the abdominal wall, two coils of small 
intestine and the fundus of the wrinary bladder. Resection and recovery. 


G. 8., aged 60, was operated on and a large mass involving many segments of bowel was 
removed. The abdominal muscles were extensively infiltrated and a large infected 
lymphatic gland was present. In each case the continuity of the bowel was restored by 
end-to-end suture, a temporary cecostomy being performed. The patient recovered and is 
well nearly nine years later. 


I1.—Carcinoma of the cecum implicating a coil of small intestine remote from the 
ileo-cwcal junction ; resection of the right-sided colon was undertaken, and a separate 
enterectomy was also performed. 


Major B., aged 64, had an end-to-side union of the terminal portion of the ileum to the 
transverse colon; end-to-end union of the small intestine was also effected. The patient 
remained well for nearly six years and then developed a recurrence from which he died. 


Ill.— Carcinoma of the iliac colon involving small intestine, and complicated by an 
extra-intestinal abscess. Drainage of abscess, c#ecostomy, subsequent resection of mass, 
were undertaken. Recovery followed. 


J.N.,a woman, aged 65, had an abscess first evacuated and a cecostomy performed. Six 
weeks later, after preliminary immunization with streptococcus vaccine and injection of 
nucleinate of soda, the mass was resected. End-to-end union of small intestine was 
performed, The large bowel was treated by exteriorization-resection: the patient recovered 
and is well seven years later. 


This case of mine hardly bears comparison with a remarkable and encouraging 
case of Finsterer’s |8). 

A man, aged 46, was operated upon for an abscess in connexion with a cseco- 
colonic growth ; an ileo-transversostomy was performed and the abscess opened ; 
six weeks later a second operation was performed; there were metastatic 
nodules on the parietal peritoneum, which was widely excised along with 
the hemicolectomy practised, and the area was X-rayed post-operatively. The 
patient lived for nine years and then developed another tumour—possibly a 
recurrence, although Finsterer regarded it as another primary tumour; the second 
intervention necessitated a resection of the old anastomosis, a part of the stomach 
and the gall-bladder. Recovery took place, the patient dying a year after. 


Group 3.—This group includes cases of large intestine cancer in which some 
additional segment of the alimentary canal other than the bowel is involved in the 
growth. Some details of these cases are recorded at fuller length. 


I.—Carcinoma of the right-sided colon, involving the stomach. A two-stage resection 
was performed and recovery followed. 


R. H., a fat Jewess, aged 45, was operated on in the beginning of 1930. At the first 
operation an ileo-colostomy was performed, the ileum being cut across. The stomach was 
divided on the proximal side of the growth, and the cut end of the proximal segment was 
united to the jejunum. 

A second operation was performed a fortnight later and the mass removed. Fifteen 
days after operation a fecal fistula formed, but this closed spontaneously. The patient is in 
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good health, nearly six years later. The specimen shows a huge growth of the right colon 
with a pathological fistula between the cecum and the transverse colon. 


II.— Sarcoma of the stomach, spleen and splenic flexure of the colon. 


Operation was performed in 1927, and the mass resected. Some nine months ago an 
operation for the termination of a pregnancy was undertaken, since it was feared that this 
condition might prove detrimental to her health. Despite this prophylactic measure the 
patient did develop a small recurrence in her scar which was excised widely, and at present, 
nine years since her first operation, she is well. 


It is far more hopeful to operate on a complicated carcinoma of the colon 
involving the stomach than for a gastric carcinoma which infiltrates the colon, 
though Grey Turner has recorded at least one case which lived eight years before 
developing a recurrence. 


Group 4. Cases of large-intestine cancer in which a solid viscus or some hollow 
wiscus unconnected with the alimentary canal is involved in the growth, such as the 
bladder, ureter, prostate, uterus, liver, spleen, dc. Three of these cases are worth 
recording at some length. 


I. Carcinoma of the hepatic flexure, infiltrating the abdominal wall and the liver. 


A. F., a male, aged 48 years, underwent an excision of a carcinoma of the right-sided 
colon, involving the abdominal wall and the right lobe of the liver, by direct extension. 
Operation was performed in February 1980. About one-fifth of the liver was resected with 
the growth ; the gall-bladder was removed with the mass. Recovery followed. The patient 
is in good health nearly six years later. 


In a similar case, Dickson Wright has recorded [15A] the successful removal of 
the right-sided colon, kidney and gall-bladder. 


II. Sister M., a nun, aged 48, had a huge ulcerating carcinoma of the ampullary portion 
of the rectum, which had involved a considerable extent of the posterior wall of the vagina 
and which had perforated the posterior vaginal fornix. An offensive, sanguineous and 
purulent discharge leaking from the bowel and the genital outlet, constantly bathed the vulva 
and the perineum: had surgical ablation proved to be possible, a two-stage operation was 
clearly indicated. Consequent upon a preliminary left inguinal colostomy an abdomino- 
perineal excision of the rectum was performed, the uterus and almost the whole vagina being 
extirpated with the intestinal tumour. The patient remained well for nearly six years, when 
she developed a huge recurrence in the lymphatic glands in the right and left inguinal regions, 
and finally succumbed exactly six years after her operation. 


I have on seven occasions performed the combined removal of the rectum, uterus 
and varying amounts of the vagina by the abdomino-perineal method, and although 
the patients have all recovered from the operation, nevertheless, the case of Sister 
M., recorded here is my only survivor for more than two years; the other six have 
all soon succumbed from a recurrence of the malady. 

Protracted survival after a genito-rectal extirpation has nevertheless been 
recorded by F. C. Pybus [16] of Newcastle, by the late W. H. Clayton-Greene [17] 
and by the late 8. Maynard Smith [18]. Possibly success may often have attended 
the-efforts of abdominal surgeons in removing the cancerous rectum and genital 
tract in women, but such cases, if recorded, are not readily found. Recently Cecil 
Joll [19] has recorded two cases of the combined operation, in both of which the 
patients recovered, and in 1933 W. B. Gabriel and Frederick Roques [20] removed 4 
carcinoma of the rectum invading the vagina and uterus by perineal excision and 
vaginal hysterectomy in continuity; their patient made an uninterrupted recovery 
and eight weeks later the perineal wound had almost healed. 
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III. Carcinoma of the rectum infiltrating the prostate. 


Abdomino-perineal excision of the rectum and extirpation of the prostate were performed. 
Recovery. Well 14 years later. 


A. H., aged 35, was admitted into hospital under my care with a huge carcinoma of the 
rectum, which had infiltrated his prostate. A single-stage abdomino-perineal excision of the 
bowel was performed and the infiltrated prostate, vesicule seminales and the prostatic 
urethra were removed with the rectum. A catheter was introduced into the bladder per vias 
naturales and the neck of the bladder was attached with no great accuracy and little skill to 
the proximal end of the membranous urethra. The patient recovered from the operation, but 
for some weeks a considerable leakage of urine took place. 

Providence sometimes kindly interferes on the surgeon’s side and that “ Divinity which 
shapes our ends”’ would seem on occasion to smile unexpectedly on the efforts of the operator, 
“rough-hewn ”’ though they be. The perineal fistula finally healed, and fourteen years later 
the patient remains well and free from recurrence, despite the fact that much, if not most, of 
the intervening period of time has been spent within the four walls of various London gaols! 


Cautious operators will doubtless be deterred from undertaking operation in 
which any considerable portion of the male genital tract requires simultaneous 
removal with a carcinomatous rectum. Grey Turner [14] in his “ Encouragements 
in Cancer Surgery ’’ describes and figures a slightly less ambitious case, in which a 
portion of the prostate and the vesicula seminales were removed with a cancerous 
rectum treated by perineal excision; his patient was alive and well nine years after 
operation. 


Group 5 includes cases in which multiple resection has been necessary, not 
because of involvement of adjacent structures by the primary growth, but because of 
some complicating, accidental or concomitant condition unconnected with the primary 
neoplasm. 


Several cases in this group are worth recording in full 


I. T.R., aged 56, was operated upon for acute intestinal obstruction. A tubular 
stricture of the jejunum was found and resected, both ends of the small bowel being brought 
on to the surface of the abdomen. Three days later the wound was reopened and the 
continuity of the small intestine restored. 

At the second operation a cancer of the descending colon was discovered in the vicinity 
of where the jejunal stricture had been located three days before; the colonic growth was 
resected and an end-to-end anastomosis performed. The patient made a good recovery and 
remained well for five years, when he died of apoplexy in his seventieth year. 


Il. Carcinoma of the pylorus ; gastrectomy. Carcinoma of the splenic flerure of the 
colon, producing intestinal obstruction ; resection three months later. 


G.D., aged 74, was referred to me for symptoms suggesting pyloric stenosis, &c. But 
this patient has a still further interest; eighteen years before he came under my care, he 
had had a carcinoma of the larynx treated by iaryngofissure, and within the last two 
months he had developed a recurrent carcinomatous growth which is being treated by 
teleradium. This patient has therefore had a carcinoma of the larynx, the stomach and the 
colon, and a recurrent growth of the larynx, during the last twenty-three years. 


III. A successful case of septuple bowel resection and septuple anastomosis. 


A.H., a female, aged 64, developed acute intestinal obstruction above a growth in the 
pelvic colon. Unfortunately the practitioner performing the urgent operation opened the 
small intestine instead of the colon (!), and a suppurating, heavily infected wound delayed 
for long an attempt to deal with the primary neoplasm. Finally, the original wound was 
explored and a great mass of agglutinated distended coils was delivered and excised. 

The ablation of the tumour left twelve open bowel ends to be dealt with, of which four 
belonged topographically to the colon and eight to the small intestine. The prospect of two 
/ 
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operative junctions of the large bowel and four of the smal] intestine now confronted me. 
The removal of an additional piece of small intestine still attached by its mesentery and 
interjacent between two other segments of longer dimension, reduced the number of small 
intestine anastomoses required to three. Three circular interorrhaphies of the small bowel 
were therefore performed, and two end-to-end anastomoses of the large intestine, involving 
the transverse and the iliac colon respectively. A prophylactic cecostomy was effected at 
the end of the operation, the bowel being brought to the surface of the body and not merely 
intubated. A transfusion of a sister's blood was given, and despite her years and enfeeble- 
ment the patient made a good recovery from the immediate effects of the operation, and 
her general state of health and the condition of the tissues slowly, but steadily and surely, 
improved. 

The abdomen was later explored through a median subumbilical incision, and a very 
small annular constricting growth of the pelvic colon was found, which narrowly escaped 
being overlooked. The situation of the stricture corresponded to the point where the 
passage of the sigmoidoscope had been impeded, some 8 in. from the anus. The growth 
was removed by exteriorization-resection, the seventh segment of the bowel ablated. The 
“spur” was subsequently clamped; the opening in the bowel was sutured a few weeks 
after, whereby the sixth anastomosis was completed. At length the c#costomy was finally 
and permanently closed. The patient is well, eighteen months after the resection. 


(2) Resection of Large Intestine for Severe Involvement in Pelvic Pathology 


Recurrent or chronic infection of the uterus and its adnexa, pyogenic or 
tuberculous, may necessitate the removal of more than one segment of intestine in 
the endeavour to extirpate the disease, but the segments of bowel implicated are 
usually adjacent coils and a single resection and anastomosis usually suffice. I 
have recounted elsewhere [21] the case of a woman aged 32, in whom a multiple 
resection of small intestine was required to cure a number of small intestine 
fistule, the aftermath of seven operations by gynecological and general surgeons. 
The primary condition underlying the clinical feature was a left-sided tuberculous 
salpingo-oophoritis. The patient is well, eight years later. 

The large intestine but seldom requires resection in this group of cases, but 
suture of small tears may often be needed. I have had on one occasion to resect 
a piece of the pelvic colon and the pelvi-rectal junction which was torn and 
irretrievably damaged by an officious, ignorant, and possibly malevolent, assistant; 
the distal segment of the bowel was oversewn at the bottom of the pelvis, and the 
proximal end brought out of the wound as a colostomy. This upper segment was 
at a later date successfully sutured to the perineal rectum and the continuity of the 
bowel thereby restored. 


(3) Tuberculosis 


I have on three occasions performed a double resection for hyperplastic 
tuberculosis of the intestine, and on one occasion a triple resection for this condition 
was required. In three of the cases the cecum constituted one segment of the 
double ablation, and once the sigmoid was the portion of the large bowel that was 
removed. 

In one of these cases the patient was well thirteen years after operation, and 
in another twelve years, and in yet another ten years, have passed; the fourth 
patient, a Highlander in the Ninth Division, has been lost sight of. 

A perforation of a tuberculous ulcer of bowel, with consequent peritonitis, not 
only required immediate surgery to save another patient, but also proved the means 
of revealing other areas of tuberculosis in large and small intestine; this man made 
a good recovery after a resection of a foot of ileum and drainage of the peritoneal 
cavity. According to Mondor [22] these perforations are almost uniformly fatal; 
Proust, Wilmoth and J. Baumann [23] collected 18 cases, including three personal, 
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Fic. 8.—Perforation into free peritoneal cavity of tuberculous ulcer of ilium. 
Resection. Recovery. 


of acute perforation of a tuberculous ulcer into the general peritoneal cavity. Of 
these recorded cases, three concerned the large bowel, and in 15 cases the small 
bowel was the site of the perforation; of the 18 cases collected only three lived. 
This case of mine makes a fourth successful operation (fig. 8). 


(4) Non-tuberculous Granuloma 

This condition appears to be specially frequent in the cw#cum, and is readily 
mistaken for tuberculosis, only the microscope establishing the diagnosis. 

A successful case of triple resection exhibited a granulomatous mass involving 
the cecum, transverse colon and jejunum. End-to-end union was effected in each 
anastomosis, and the patient, a man then aged 57, is alive and well fifteen years 
after his operation. 


(5) Certain Forms of Acute Intestinal Obstruction 
Certain forms of intestinal obstruction may demand a double resection of the 
bowel, one of the segments being colonic. I have a record of only one such case, 
operated upon in 1913; the patient, a young German, desperately ill, recovered 
from a double resection involving the small intestine and sigmoid, the causal 
agency being knot-formation—one of the rarest forms of intestinal obstruction. 


(6) Multiple Resection of Bowel for Gunshot Injury 
it was recognized by those surgeons with most experience of gunshot wounds of 
the bowel during the War that survival from an operation for bowel so damaged as 
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to necessitate double or multiple resection was rare indeed. Out of seven personal 
successful cases of double resection [24] three involved the ablation of a 
portion of the large intestine; in these the sigmoid, the transverse colon, and the 
splenic flexure were each once implicated. 


(7) Anastomotic Ulcers consequent on Gastro-jejunostomy, dc. 


These cases may demand for their cure resection of the stomach and jejunum, 
and perhaps of the colon as well. Out of 13 personal cases of jejuno-colic or 
gastro-colic fistula, nine patients have lived. In almost every case a removal of 
segments of stomach, jejunum, and transverse colon was practised, but in certain 
cases the colon was merely separated from the anastomosis and sutured, the suture 
line being reinforced by a graft of omentum; the operation is performed almost 
entirely, or entirely, under local anesthesia. Only one of the last nine of these 
cases has died. 

In patients whose prospects of recovery from such a lengthy procedure appear 
slender, the suggestion of D. P. D. Wilkie [25] to exclude the segment of colon 
involved, leaving it attached to the stomach and restoring the continuity of the 
transverse colon by end-to-end suture is worthy of careful consideration ; the piece 
of colon excluded shrinks to minute proportions and is easily dealt with at the 
subsequent gastrectomy. 


(8) Utilitarian, Restorative, and Conservative Resection of Bowel 


Small intestine has been resected with its mesenteric attachments left intact, 
and has been utilized to construct a vagina; the rectum has also been selected for 
this purpose, and the sigmoid has likewise been employed. Rock-Carling [26] has 
given an account in which he secured a brilliant result by this method, and reports 
that there are at least five other cases in which this particular technique has been 
followed ; these have been operated on by Albrecht, Boldt, and Ruge [27]. 

I have on two occasions employed a piece of small intestine to bridge the gap 
between the two ends of large bowel after a resection for diverticulitis. One of 
the patients died of low grade peritonitis as the result of the operation. The 
other patient recovered from the operation, but died sixteen months later of a 
progressive peritonitis due to the primary pathological condition. This method, 
though successful in the hands of Stephen Fenwick, who first suggested and 
employed it, and sponsored by Pauchet [28], is not one that I would again utilize in 
dealing with diverticulitis. The ingenious devices of Hugh Devine of Melbourne [29] 
should be studied in this respect. 


(9) Recurrent Resection 


There is nothing remarkable regarding the technique of recurrent resection. 
A second resection may be an unexpected sequel of some abdominal operation in 
which an ablation of intestine has been performed on the first occasion. On the 
other hand cases are well known in which malignant disease of the bowel seems to 
have a habit of reappearing and in this way necessitates repeated resection. Lionel 
Norbury [30] in his Presidential Address on multiple primary tumours, and those 
who contributed to the discussion following his paper—Lockhart-Mummery, Lawrence 
Abel, Turner Warwick and Naunton Morgan [31]—have all drawn attention to this 
class of case. R.T. Miller [32] records the case of a man aged 43 who had his rectum 
removed for carcinoma and eight years later had a resection of the right-sided colon 
for a dual carcinoma of the hepatic flexure and the proximal transverse colon. 

Dowden [33] resected a carcinoma of the pelvic colon and three years later a 
colostomy had to be performed on the same patient for an inoperable carcinoma of 
the rectum. One year subsequent to the second operation a carcinomatous stricture 
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of the small bowel was resected, and the patient then developed a cancer at the 
colostomy opening, finally dying six years after the first operation. 

Oughterson [34] has collected a series of cases of recurrent intussusception due 
to tumour, demanding repeated operation and finally requiring resection for its cure, 
but the phenomenon is more frequently encountered in the small than in the large 
intestine. 

(10) Recurrent Vascular Occlusion of the Mesentery 

The large bowel is fortunately a rare site for the vascular occlusion of its 
mesentery. Even in the area of the colon supplied by the superior mesenteric 
vessels, which are most frequently the site of occlusion, only on the very rarest 
occasion does infarction occur ; the collateral circulation along the arch of Riolan 
probably saves this proximal portion of the large bowel. 

I have on thirteen occasions been compelled to resect long lengths of small 
intestine for infarction due to occlusion of the superior mesenteric vessels, and seven 
times with success. One patient was remarkable in being the unfortunate subject 
of recurrent mesenteric vascular occlusion after an interval of ten years. Upon 
the first occasion 7 ft. of small intestine were resected; five years later, at the age 
of 73, she recovered from a gastrectomy performed for a large posterior penetrating 
ulcer of the stomach which was bleeding ; a second mesenteric thrombosis at the 
age of 78 necessitated the resection of another 5 ft. of small intestine which was 
gangrenous, but on this occasion she succumbed. 

I have only once encountered a case of gangrene of the large intestine, extending 
from the transverse colon to the lower part of the rectum, due to occlusion of 
the inferior mesenteric vessels. The symptoms were most anomalous and the 
patient remained under observation for about a week before death, the pathological 
condition being only discovered at autopsy. 


(11) Multiple Primary Growths 


The admirable paper of Lionel Norbury [30] leaves little that can be added to 
our store of knowledge on this subject. He concludes that an examination of 








Mi LESUE PATON 


FiG. 9.—Post-mortem specimen 1904 (Middlesex Hospital) of carcinoma of hepatic flexure of 
colon and splenic flexure with an intervening polyp. ‘Tumour of hepatic flexure (adenoma- 
carcinoma), The growth at the splenic flexure was an endothelioma. 
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the literature makes it evident that in the majority of cases of multiple malignant 


ths of the large bowel the lesions are situated for the most part in the rectum 
This has 


grow 
or pelvi-rectal region, and therefore within reach of the sigmoidoscope. 











MLESLIC PATON 


Fic. 10.—Carcinoma of cecum which underwent a volvulus. Successful resection. 
A subsequent carcinoma of rectum proved inoperable. 








MLLESLIE PRON 


Fic. 11.—Carcinoma of hepatic flexure of colon, transverse colon and sigmoid. 
One-stage resection in 1912. Operative death. 


not been my experience (figs. 9, 10, 11), although one of the growths present in my 
cases may have been in the very lowest part of the large bowel.? 


1 F. L. Cassidi has removed a segment of descending colon, the site of a double adeno-carcinoma. 
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As he has pointed out, the prognosis after the removal of a malignant growth of 
the colon or rectum will depend to a degree on the presence or absence of multiple 
polypi of the intestine from which other primary malignant foci may arise. 

Norbury, Lockhart-Mummery, and others, have noted the concomitant 
occurrence and also the appearance at different periods of time of a carcinoma of 
the bowel and a cancer of the breast; an experienca of simultaneous twin 
tumours in these two portions of the body has been mine on two occasions, and I 
1ave of course had numerous examples of multiple primary growths of the body ; 
generally, these are not necessarily associated with any inordinate shortening 
of life. 


(12) Extracoclonic Tumours 


These may involve the large bowel: these neoplasms of extensive involvement 
may on occasion be removed to the advantage of the patient: for example, an elderly 
Scot has survived for many years operation for a retroperitoneal cellular fibroma 
involving the resection of the descending colon. R. Davies-Colley exhibited at the 
Medical Society of London, in 1933, an admirable case in which, while extirpating 
a hypernephroma of the right kidney he found that a segment of duodenum and 
hepatic flexure of colon also required removal. The patient recovered, and was 
well over a year after the operation. 


(D) COMPLICATED TECHNIQUE 


It must appear on first sight an unnecessarily complex and complicated technique 
to make two, three, four, or even five operations of the resection of a cancerous 
segment of colon, and the restoration of the continuity of the bowel. A perusal, 
however, of the relevant literature will convince the inquirer that such an apparently 
simple procedure as an immediate resection and reunion of large bowel, at any rate 
for cancer, is attended by no slight mortality. Sistrunk [35], for example, writes, 
“except in certain serious emergency cases the mortality following operation for 
cancer of the colon is perhaps higher than in any other type of intra-abdominal 
operation.” Even Grey Turner [36] admitted an operative mortality of 12-28%, 
but many of his cases were complicated resections; in his opinion a 5% mortality 
for colon resection for cancer would represent the acme of judgment and the 
perfection of technical skill. 

Some authors have indeed described an excision of the colon as a “ murderous” 
operation, and the operative mortality of many continental authors is rather 
forbidding. 

Sir Harold Stiles [37| six years before the publication of his paper on 
cecostomy, had emphasized to the writer the wisdom of anchoring the cecum to 
the parietal peritoneum as the last step in the operative removal of a segment of the 
distal colon, so that the czecum could be easily opened by a stab, should post-operative 
distension cause anxiety, In a paper in 1918 [38] I advocated the performance of 
a deliberate prophylactic czecostomy at the end of such an operation, fixing c#cum 
to parietal peritoneum, opening the bowel and fixing in a catheter or tube by means 
of a purse-string suture. Some years ago I became dissatisfied with this method, 
and abandoning the Kader-Senn type of cwcostomy, I have deliberately brought the 
cecum to the surface, so that a thorough derivation! of the fwcal stream is 
produced: the c#cal anus may very frequently require another operation to close, 
but it is indeed a real measure of safety. 

Resection of colon.—In many cases I perform an end-to-end or side-to-side 
union, but in growths of the distal colon, in diverticulitis, in volvulus or megacolon, 
I find myself employing an exteriorization-resection of the Paul-Mikulicz [89] type 
More and more frequently. Of complicated resections where more than the actual 
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colon has required removal I have, of course, lost several cases, but in 84 cases of 
simple colectomy by the Paul-Mikulicz technique I have lost but two—a mortality 
of 2°4%. In one of these cases the patient died of pneumonia, and in the other 
a protrusion of small intestine occurred through the wound, the patient dying 
three weeks later of a low-grade peritonitis. The procedure may be tedious, it 
may involve several operations, it demands much devotion on the part of the 
nursing staff, but it is almost absolutely safe. 

Even if a preliminary cw#costomy may have required performance for acute 
intestinal obstruction, I often still employ this exteriorization method at the second 
operation of ablating the distal colon; this makes assurance doubly sure. Immense 
mental comfort is certainly ensured for any operator who may have to engage in a 
peripatetic type of surgical work ! 

The Paul-Mikulicz technique has, in my opinion, no place in the surgery of the 
right-sided colon, though F. Lahey [40] (fig. 12) speaks well of it, and Hugh Devine 

















Fic. 12.—Lahey technique for right-sided colectomy. 


has tried to convince me of its claims. I have only a small experience of the special 
gy method of Butler d’Ormond ; it has satisfied me when I have employed 
it (fig. 13). . 

In many cases of carcinoma of the right-sided large intestine a one-stage 
operation is safe and sure, especially if a catheter-enterostomy is performed above 
the anastomosis; in other patients a preliminary unilateral or bilateral exclusion 
may first be practised, the anastomosis and the small intestine being excluded from 
the operation-field of the second operation envisaged by means of omentum suitably 
disposed ; this technique was suggested by Arthur and Emil Goetsch [41] and has 
been employed by me on several occasions. 

Finally, the staged operation for ulcerative colitis which I owe to the late 
R. OC. Coffey, is worthy of mention—a preliminary ileostomy, a subsequent resection 
of the large bowel, and finally an anastomosis of ileum to rectum. This technique 
replaces a dangerous one-stage operation by a safe three-stage intervention. 
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Conclusions.—(1) It often repays the operator to be enterprising in dealing with 
carcinoma of the colon, however extensive may be the primary growth, even if the 
operation necessitates the resection of other coils of intestine or the ablation of 
adjacent structures that may be involved in the primary neoplasm. 














Fic. 18.—Fistulization technique of Butler d’Ormond. 


a, Anastomosis between ileum and transverse colon. 


(2) For left-sided colon resection the Paul-Mikulicz type of operation is the 
safest. Though it may be “ late-Victorian,” though it may be tedious to operator 
and to patient, yet for the timid it embodies the principle of “ safety first.” 
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November 28, 1935] 


Vesical Diverticulum with Calculi in a Woman.—JAameEs CARVER, F.R.C.S. 

M. C., aged 45, single. 

History.— Had passed several stones in her urine six months before admission. 
Complained of pain across the back and occasional dysuria. 

Investigations.—Plain X-ray : several stones in the pelvis outside the bladder. 

Urine (wet films): Excess of leucocytes and occasional red blood corpuscles. 
Triple phosphate crystals. Cultures: Growth, enterococci. Blood-urea, 29; 
Urea concentration : 1°8, 2°2, 2°4. 











Cystogram of vesical diverticulum. 


Cystoscopy : Opening of diverticulum above the left ureteric orifice. Marked 
trabeculation of the whole bladder. Cystogram: One large diverticulum containing 
calculi. 

Operation.— Diverticulum easily removed extraperitoneally. 


Fres.—URoL., 1 
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Calculi consisted of a nucleus of calcium oxalate covered with calcium magnesium 
phosphate. There was a small trace of carbonate. 


Hypoplasia of Left Kidney.—JAMEs CARVER, F.R.C.S. 


C.S., a woman, aged 38, married. First sent to hospital with right-sided 
abdominal pain. ; 

Investigations—Urine : Pus ; red blood corpuscles ; no casts ; sterile. Plain 
X-ray: Calculi in right kidney. Uroselectan: Large right-sided hydronephrosis, 
No shadow on left side. Urea concentration: 1°35, 1°35, 1°65. Blood-urea, 59, 
Cystoscopy : Cystitis. Right ureteric orifice : Turbid effluxes ; left ureteric orifice: 
Nothing seen. Pyelogram: Right, large hydronephrosis; left, funnel-shaped pelvis 
with flattening of all the calyces. This funnel-shaped appearance was characteristic 
of a hypoplastic kidney (fig. 1). 











Fic. 1.—Pyelogram of hypoplastic left kidney with calculi in Fic. 2.—Hypoplasia of left kidney. 
the right kidney which is hydronephrotic. 


Operation.—Calculi removed and pelvis drained with nephrostomy tube. Patient 
left hospital quite well. Returned eight months later with symptoms of a left-sided 
pyelitis. Had severe pain with pyuria and hematuria. 

Urea concentration : 1°35, 1°75, 1°80. Blood-urea, 76. 

The condition did not respond to treatment and it was decided to remove the 
maldeveloped left kidney (fig. 2). The kidney measured 3 in. by ? in. by } in. The 
pelvis and ureter were thick-walled and acutely inflamed. 
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Neoplasm of Right Kidney.—JAmeEs CARVER, F.R.C.S. 


C. L., aged 70, pensioner. Sent to hospital with a diagnosis of carcinoma of the 
ascending colon. Had had chronic abdominal pain in the right lower quadrant for 
over five months and had latterly had diarrhea. Had lost a great deal of weight. 
Had had one attack of hematuria. 

Examination showed a hard mass in the right flank ; it could not be pushed into 
the loin and the abdomen was resonant over it. 

Investigations.—Urine : Red blood corpuscles and a few leucocytes; no casts 
seen; culture sterile. Uroselectan: Left kidney normal. Right kidney, lower 
calices suppressed ; marked deviation of ureter. Cystoscopy : Prostate enlarged ; 
bladder trabeculated. Turbid effluxes from right ureter. Pyelogram: (Fig. 1) 





Fic. 1.—The tip of the catheter is well out in the flank and it is displaced 
towards the middle line. 


catheter passed easily. Apex of catheter well out in flank. “Marked deviation of 
ureter towards midline. No outline of pelvis seen, notwithstanding the injection of 
15 c.c. 

Operation.—Inoperable neoplasm of kidney discovered, with secondaries in 
aortic glands. 
™ Autopsy.—Neoplasm of kidney with ulceration into cwcum and ascending colon 
(fig. 2) 
_ Section of the tumour.—Papillary, tubular and solid, columnar, polymorphic, 
flant-celled carcinoma of kidney. 
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Fia. 2.—Neoplasm of right kidney with ulceration into the colon. 
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Epididymomata. Three Specimens.—MALCOLM BAILLIE, M.B. 


The three specimens, provisionally entitled ‘ epididymomata” are submitted to 
the opinion of the Section by courtesy of Mr. John Everidge and Mr. H. L. C. Wood. 

The sections accurately represent the dimensions of the tumours each of which 
was spherical and about the size of a cherry, with a white homogeneous cut 
surface. 

Specimen I was dissected away from the lower pole of the right epididymis and 
shows a fibrillary stroma with many alveoli, often septate, and lined by a simple 
layer of flattened cells. At one end the growth appears to be invading amongst 
muscle fibres (fig. 1). 





Fic. 1.—Specimen I, 


Specimen II was dissected out from the lower pole of the left epididymis of a 
man aged 56, who had noticed the tumour six months previously. It was white 
and homogeneous and the section shows the same fibrillary stroma with very many 
alveoli, mainly septate, and lined by a simple layer of flattened or vacuolated 
polygonal cells (figs. 2 and 3). 

Specimen III has been removed along with the upper pole of the left epididymis 
of a man aged 36, who first noticed the tumour following a blow nine months before. 
It has the same appearance as the other specimens and near one edge shows what 
appears to be every stage of transition from the normal tubules of the epididymis to 
those of the growth (fig. 4). 

_ In view particularly of the third specimen, these tumours appear to have arisen 
in the adult epididymis and histologically seem to be more malignant than benign. 
In the comprehensive survey of epididymal tumours published by Hinman in 1924 





368 Proceedings of the Royal Society of Medicine 





Fic. 3.—Specimen II (High power). 
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Fia. 4.—Specimen III. 


it is stated that none of benign epithelial nature had been discovered in the literature, 
and I have not been able to trace any since that date. I can trace one only of the 
three patients; he is now alive and well—a year after the operation. 





Hzmatonephrosis and Carcinoma of the Renal Pelvis.—ALrx. E. 
RocHE, F.R.C.S. 

A man, aged 71, was admitted to the West London Hospital because of 
hematuria of six weeks’ duration, occurring at almost every act of micturition. 
There had also been pain in the left loin and some loss of weight during this period. 
™ Projecting anteriorly in the left hypochondrium, and extending forwards to the 
midline in the epigastrium, backwards to the loin and down to half-way between the 
ribs and ilium was a large, hard, slightly tender, irregularly rounded mass, which 
moved on respiration. There was resonance in the space between this mass and 
the left costal margin, where a hand could dip in. 

The urine, which was stained deep-red with blood, showed a few pus cells, with 
streptococci, staphylococci and coliform bacilli, but no casts. 

X-ray examination showed a diffuse shadow in the left loin, while uroselectan 
films demonstrated a normal right pyelogram, and absence of excretion on the left. 

Operation.—October 15, 1934 (after blood-transfusion on the previous day). 
A left paramedian transperitoneal incision revealed a large, smooth, fluctuating, 
irregularly rounded mass, bulging forward medial to the colon. 

The ureter was thick, widened, and tortuous, and the renal vein appeared 
normal. 

After shelling of the lump from its capsule of condensed fascia, which anteriorly 
was removed with it, about four hard white masses, in a chain about three inches 
long, were seen to the inner side, firmly fixed to the tissues on the vertebral column, 
and resembling carcinomatous glands. These were opposite the lower half of the 
lump, and each was of about the size of a small walnut. The tumour, which 
weighed 3 lb. 5 oz., was smooth and yellowish, with a rounded protuberance at its 
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inner and lower end. It was cystic and partly purple, as if from haemorrhage 
into it. 

Not more than a few ounces of blood were lost during the operation, which, 
however, occupied an hour and three quarters. The patient’s pulse-rate at the end of 
it was only 100, yet during the next few days, it varied between 110 and 130 and, 
though he ate and drank well, and passed satisfactory quantities of urine, he died 
on the fourth day after operation from what, in the absence of post-mortem 
examination, was called delayed shock. 

The specimen shows a lobulated, trabeculated, cystic mass full of blood-clot, and 
bearing little resemblance to a kidney. Near the tortuous purple portion of ureter 
and presumably in the pelvis of the kidney, the cyst-wall shows a small tough grey 
strip of material, microscopical examination of which revealed a transitional-celled 
carcinoma. 

Sir Henry Morris says that any condition which provokes renal hematuria may 
give rise to hematonephrosis, but he specially mentions injury, calculus, neoplasm 
of the renal pelvis, movable kidney, chronic nephritis, continued fever, and purpura. 


Complete Cystectomy for Recurrent Carcinoma of the Bladder.— 
HAMILTON BAILEY, F.R.C.S. 

F. B., aged 58, had extensive recurrent carcinoma of the base of the bladder. 
He had been treated previously by fulguration, both through a cystoscope and 
through a cystostomy incision, but the growth had recurred. Total cystectomy was 
undertaken by Hinman’s method. At the first stage cutaneous ureterostomy was 
performed ; at the second stage the bladder was removed by Hinman’s method, 
which consists of dividing the membranous urethra and removing the prostate, 
vesicles, and bladder from below upwards in one piece (fig. 1). 























Fic. 1.—Hinman’s method of total cystectomy. The membranous urethra is divided 
and the prostate, seminal) vesicles and bladder are removed from below upwards. 
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At the present time, five months after the operation, the patient is in good 
general health, and the cutaneous ureterostomies function well (fig. 2), No. 7 rubber 
catheters being kept in place by a narrow belt. 





Fic. 2.—Patient 5 months after total cystectomy. No. 7 rubber catheters 
are in the ureterostomy openings. 


Plastic Operation for Hydronephrosis: Report of Two Cases.— 
HAMILTON BAILEY, F.R.C.S. 


(I) F. P. male, aged 27, admitted to hospital on account of anuria. There 
was a large stone in the bladder, and another stone in the lower third of the right 
ureter. Under spinal anesthesia suprapubic cystostomy was performed. The stone 
in the bladder was removed, and the stone in the right ureter was extracted by 
slitting up the right ureteric orifice. The patient was then given continuous 
intravenous injections of isotonic sodium sulphate, which produced copious diuresis. 
The left kidney was shown to be hydronephrotic, the hydronephrosis being mainly 
of pelvic type. Three weeks after the first operation the left kidney was 
exposed, the abnormal renal vessels were divided, the hydronephrotic pelvis was 
resected, and an end-to-end anastomosis was performed between the ureter and the 
lower part of the reconstructed kidney pelvis. The operation was completed by 
temporary nephrostomy. The wound healed within three weeks, and an excretion 
pyelogram shows that both kidneys are now functioning satisfactorily. 


(II) L. H., female, aged 31. Eighteen months previously laparotomy had been 
performed for an abdominal condition, believed to be acute appendicitis. A 
hydronephrosis was found, and aberrant renal vessels are stated to have been 
divided from the anterior incision. The attacks of right-sided abdominal pain had 
continued. 
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Plastic operation for hydronephrosis completed. The ureter is united 
to the pelvis by end-to-end anastomosis over a ureteric catheter, which is 
brought out through the nephrostomy opening. 

This method was employed in both cases, 


Pyelography showed a large hydronephrosis, mainly of the pelvic type. An 
operation similar to the above was carried out, a very large hydronephrotic sac 
being excised. The temporary nephrostomy closed four days after the tube was 
removed, and the kidney has been shown to be functioning admirably. 


Carcinoma of the Kidney in an Infant.—M. F. NICHOLLS, M.Chir. 


Half of the right kidney removed by transperitoneal nephrectomy from a male 
infant aged 1 year 10 months. 

History.—Hematuria and albuminuria for two days previous to admission to 
St. George’s Hospital, 10.7.35. A diagnosis of nephritis had been made. 

Clinical findings.—A healthy, well-nourished, male infant. No cedema. Large 
right renal tumour palpable. A diagnosis of embryonal sarcoma was made, and 
nephrectomy performed. 

At operation the aortic glands were found te be massively involved. 

On 16.12.35 the infant appeared well, and had been symptomless, but had not 
gained weight since the operation. Nothing abnormal could be found on examin- 
ation. 

Pathological findings.—The kidney removed was rather more than twice normal 
size. A homogeneous pale mass involved the upper pole and pelvis. It was not 
encapsuled and small deposits were present in other parts of the kidney. There 
were some small hzmorrhages into the growth. 

Microscopically, the growth, which was invading the normal kidney substance, 
showed the same structure throughout. There were a series of spaces with papillary 
ingrowths lined by large columnar cells with a clear cytoplasm, the typical picture 
of “ papillary carcinoma with clear cells.” 
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Clear cell papillary carcinoma invading normal kidney substance. 


Summary.—The clinical, macroscopical and microscopical findings are those of an 
unmixed carcinoma ; a very rare tumour at this age. 

My thanks are due to Dr. John Taylor for his help in elucidating the pathology 
of this tumour. 


Diseased Kidneys : Four Specimens.—REGINALD PAYNE, M.S. 

|.—Kidney in Peri-arteritis Nodosa 

A kidney, the surface of which is irregular on account of numerous infarcts. On 
the cut surface these are seen to be of varying ages, and to be situated not only 
peripherally, but also in the substance of the kidney. The cut vessels show 
aneurysmal dilatations, some of which are filled with blood-clot. 

Microscopic examination shows leucocytic infiltration of the walls of the small 
arteries. In addition to these acute lesions, which affect principally the afferent 
arterioles, healed lesions are seen in the larger arteries. There are numerous 
infarcts. 

From a man aged 45, whose illness had begun eight weeks before his death, with 
cramp-like pains in the calves of the legs, brought on by exercise. This continued 
for four weeks and he then noticed paresthesie and numbness of the feet, which 
spread up to the knees. ‘The legs became weak, so that he could not walk; later, 
the legs swelled. Paresthesi# and weakness then commenced in the left arm, 
extending upwards from the fingers. On admission to hospital two weeks before 
his death he had a flaccid paralysis of both legs, with absent reflexes and anwsthesia 
to light touch and pin-prick over both feet and the outer sides of the legs. While 
in hospital he developed hematuria, and later an incessant cough with blood-stained 
sputum. The blood-urea was 160 mgm. % and the Wassermann reaction negative. 
He died quite suddenly. 

Post mortem.—Aneurysmal dilatations were found on the small arteries of the 
mesentery, liver, kidneys, pancreas, and spleen. The sciatic nerve appeared to be 
Fres.—URoL. 2% 
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cedematous. Microscopically the small arteries supplying the nerves and muscles of 
the leg showed considerable change. 


II.—Pelvic Hemorrhage of Kidney in Aplastic Anemia 


One half of a right kidney showing a subepithelial haematoma of the pelvis. The 
hematoma did not extend into the ureter. The appearance of the rest of the kidney 
is normal. 

Microscopic examination shows patchy areas of hemorrhage in the kidney 
substance and a subepithelial haematoma in the pelvis. 

From a man, aged 41, who died of aplastic anemia, possibly resulting from 
injections of novarsenobillon. Ten months previously he had attended a hospital on 
account of defective vision. The Wassermann reaction was found to be positive, and 
he was treated with intravenous injections of novarsenobillon. On the day after the 
last injection and two days before his admission to hospital he had a small 
hemoptysis and hematuria. This was followed by heamatemesis. There was no 
jaundice. On admission he was semi-conscious, with some weakness of the right 
side of the body. There were hemorrhages in the skin and retinw, and bleeding 
from the gums. The urine and cerebrospinal fluid contained blood. The blood-count 
was R.B.C. 2,680,000 ; Hb. 40% ; W.B.C. 1,200; platelets 260,000. 

Post mortem.—The brain showed multiple small haemorrhages and the bone- 
marrow was almost completely aplastic. 


III.—Pelvic Hamorrhage of Kidney in Thrombocytopenic Purpura 

One half of a kidney, showing a large area of hemorrhage in the pelvis and 
calyces. 

Microscopic examination shows that the submucous tissue of the pelvis is 
distended with blood. The kidney as a whole shows tubular degeneration. 

Removed, post mortem, from a man aged 27 whose first hemorrhagic symptom 
was epistaxis, six months before admission to hospital. This was followed by severe 
hemorrhage after extraction of a tooth. On various occasions, epistaxis had occurred 
without local lesion, and crops of purpuric eruption had appeared on the skin. The 
platelet count varied between 10,000 and 45,000 per c.mm. Splenectomy was 
performed, but four months later symptoms recurred, accompanied by retinal 
hemorrhage. There was no hematuria. 

Post mortem.—The bone-marrow was seen to be in an exhausted state and several 
visceral hemorrhages were found. 


IV.—Subpelvic Hemorrhage of Kidney in Lymphatic Leukemia 


One half of a kidney, showing a mass of blood-clot situated outside the renal 
pelvis and lifting it up from the kidney substance. The rest of the kidney is very 
pale, its markings are blurred, and there are a few petechial hemorrhages on the 
surface. 

Microscopic examination shows that the kidney itself is natural, but in the 
peripelvic fatty tissue there is infiltration with red cells and lymphocytes. 

From a boy, aged 12, who died of acute lymphatic leukemia. The blood-count 
was as follows: R.B.C. 860,000; Hb. 22%; W.B.C. 25,400, of which 21,195 were 
lymphocytes. 
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United Services Section 
President—Air Commodore A. V. J. RICHARDSON, O.B.E., R.A.F. 


[December 9, 1935] 


Chronic Dental Infection as a Cause of Inefficiency in the Army 
By Major S. H. Woops, O.B.E., The Army Dental Corps. 


[Abridged and excluding Illustrations.] 


THE subject covers a vast field and my demonstration and paper are planned as 
an outline of its main features. 

It is essential that we should have a clear picture of what is implied by chronic 
dental infection, in order to appreciate what effects on the health of the soldier and 
the officer may be directly caused, or profoundly influenced, thereby. 

Two dental tissues are normally exposed to the mouth organisms: The enamel 
protecting the tissues within the tooth, and the gum margin protecting those 
surrounding the tooth. 

What are these underlying structures ? 

Within the tooth: the dentine, enclos'ng the pulp. Surrounding the tooth: its 
periosteum—the periodontal membrane—and alveolar bone, surrounding the 
membrane. This membrane communicates with pulp at the apical foramen and 
with gum at the gum margin. Chronic dental infection originates in this membrane, 
which can be invaded along two paths, internal and external. The internal path, 
through the tooth, via the apical foramen; the external path, through the gum 
margin. 

Each path gives rise to a separate type of focus of infection, which determines, 
to a great extent, the nature of the resultant systemic lesion. 


THE INTERNAL PATH OF INFECTION 


When enamel breaks down as a result of caries, the underlying dentine is 
already deeply infected. If all the involved tissue is removed without exposing 
the pulp, the tooth may be restored without affecting its vitality. When the 
pulp is exposed during the operation, its removal is usually necessary before the 
tooth can be restored. There is much controversy regarding this procedure, 
which we will avoid by assuming that, in selected cases, it is possible to 
remove the pulp and seal the apex without affecting the sterility of the periapical 
tissues. This is the root-filled pulpless tooth to which we shall refer later. When 
caries has progressed until the pulp is directly involved, it dies, and infection passes 
along the root-canal and through the apical foramen into the membrane. Bacterio- 
logists are generally agreed that the organisms which invade and multiply in the 
membrane are mainly the viridans group of non-hemolytic streptococci, the 
predominating species being the Streptococcus salivarius. The truly hemolytic 
group are very rarely found. 

The invasion passes into the bone immediately in contact, and here we have the 
first type of focus of infection, known as periapical, involving an area of membrane 
and a volume of bone, both localized at the apex of the tooth—the so-called “ dead ”’ 
tooth. Inthe past, these teeth were treated by dressings impregnated with formalin 
Fes.—Unir. SERV. 1 
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compounds which were sealed for long periods in the cleaned-out root-canal, until 
the dressings were no longer foul-smelling, when the tooth and apical tissues were 
thought to be sterile. The root was sealed and the tooth restored by filling, inlay 
or crown, frequently to remain functional for many years without local sign or 
symptom of its infective condition until this was revealed by X-rays, which showed 
that the infection in both membrane and bone had persisted. It seems difficult to 
understand why this unsuspected condition could remain free from pain and 
inflammation. There are two possible explanations: (1) The absence of pus-forming 
organisms ; and (2) the remarkably efficient lymphatic drainage of the membrane 
and the open texture of the bone, the products of the infection passing directly into 
the circulation. This direct absorption of toxic products from the periapical focus is 
known as closed infection, and is the most potent dental source of systemic disease. 
About 1910, a campaign was started against the retention of these dead teeth; it 
was interrupted by the Great War and subsequently resumed with great intensity, 
to become international on account of the general recognition of the serious effects of 
such retention on general health. This campaign has led to the development of new 
and very ingenious techniques designed to obtain sterility in and around the tooth. 
To show the complexity of the problem, it will be sufficient to mention that there are 
between two and three miles of minute tubes in the dentine, more or less impregnated 
with organisms and necrotic material. Bacteriologists are by no means satisfied that 
sterility is obtainable by these new techniques and we will assume that all dead 
teeth which have been restored are infective and therefore possible sources of 
systemic invasion. 

We must note some changes in the affected tissues which have a practical bearing 
on our subject. In the membrane a rounded mass of tissue may appear near the 
apex—the granuloma—which is the first stage of the dental cyst. Granuloma 
and cyst are regarded as infective and so contributory to closed infection. On 
the root, new hard tissue of irregular shape may appear round the apex, making 
extraction an exceedingly difficult procedure. On the other hand, there may bea 
considerable absorption of the root, making extraction easy. ll chronically 
infected teeth show either productive or absorptive changes at the apex. 

There is a small, but very important, traumatic variety of closed infection. When 
the blood supply of the pulp is cut off, following injury to the apical vessels as a 
result of a concussion of the tooth, the pulp dies and a periapical infection super- 
venes. There is some doubt as to the path of the infection especially where enamel 
and gum margin appear intact. Many think it is by the blood, circulating 
streptococci finding a fertile soil in the membrane which is irritated by the products 
of the necrotic pulp. This variety is mainly confined to upper and lower incisors 
which are more exposed to injury than posterior teeth. It is characterized by 4 
discoloration of the tooth. The remarks on the retention of dead teeth apply with 
even greater force to this variety because here the streptococci are frequently in pure 
culture and the truly hemolytic group are sometimes found. Many cases of fatal 
infective endocarditis have been traced to such teeth. 


THE EXTERNAL PATH OF INFECTION 


The junction of gum margin and enamel forms a watertight seal—the gingival 
trough—which shuts off the underlying membrane and bone from the saliva. 
Injury to the gum margin, not healing by resolution, produces a barrier of granu- 
lation tissue which may succeed in protecting the underlying structures from 
invasion by the mouth organisms. When this barrier is ineffective, a destructive 
inflammation follows which exposes the membrane to direct infection, and it begins 
to shrink, exposing the bone which then starts to disintegrate. 

The loss of both tissues takes place more rapidly than the shrinkage of the gum, 
and a paradontal pocket is formed round the tooth. The subsequent rate of 
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progression depends on the local resistance of the tissues, being rapid in some cases 
and very slow in others. In the former type—the suppurative—pus from the 
pocket is discharged into the mouth and swallowed. In the latter type—the dry— 
the discharge may be slight or negligible. 

These are the two varieties of so-called pyorrhcea alveolaris. 

We also have the second type of local infection, the paradontal, involving 
the whole area of the membrane and a volume of bone many times that of the 
root. This is not confined to one tooth, but involves many, if not all, of the teeth 
in the arch. The infection is not due to a particular organism. Cultures from 
pockets, membrane, and bone give a great variety of mouth organisms, but the 
streptococci are invariably present and predominate, especially deep in the tissues. 
As the products are mainly discharged into the mouth and swallowed, this type 
of focus is called open in contradistinction to the closed variety, which we have 
seen, but there is also a certain amount of direct absorption from the bone. It is 
estimated that, if all the teeth are affected by advanced paradontal disease, the 
actual absorptive area is 20 square inches. 


ELIMINATION 

The elimination of closed and open infection entails the removal of the 
membrane and the sterilization of the bone. The membrane is removed by 
extracting the tooth, to which it is more firmly attached than to the bone. The 
removal must be complete and it entails radical treatment of the granuloma and cyst, 
and the extraction of the root to the very apex, whatever its shape. If this removal 
is not complete, the retained tissues remain infective and the condition is referred to 
as residual root infection. Following removal of the membrane, the infection in the 
bone is dispersed by the phagocytes and the region ultimately becomes sterile. If 
this blood activity fails, the infection persists and we then have residual bone 
infection. These residual bone infections are of much importance 

[Specimens were exhibited showing all the forms of chronic dental infection 
described. | 

Investigation by Okell and Elliott at University College Hospital reveals that 
there is a transient streptococcal bacteremia, lasting a few minutes, in a large 
percentage of cases immediately after extraction of chronically infected teeth. In 
all cases, the organisms were of identical morphology with mouth streptococci, and 
were non-hemolytic. Their most unexpected finding was the presence of streptococci 
in the blood before extraction, in 12 out of 188 cases of open infection. 


FACTORS CONTROLLING THE &{FFECTS 
The systemic effects produced will mainly depend on the inter-relations of five 
factors, which I will express in the form of an equation. 
Attack 


(Direction) (Intensity) (Extent) (Duration) 
Path of Infection + Virulence + Dosage + Time-factor 
- - - ———___—__—_ = Disability 





tesistance 
(Defence) 


Path of infection.—There are three main paths: (a) By direct invasion of 
adjacent tissues, such as the antrum, eye and skin of the face; (b) by direct 
lymphatic absorption, as in closed infection; (c) by alimentary absorption: as in 
open infection. 

Virulence or intensity of attack: Chronic dental infection is practically 
synonymous with streptococcal infection of a low virulence. In closed infection, the 
lesion is usually small, but the virulence is regarded as being higher than in the 
open type, which is always an extensive lesion. 
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Dosage or extent of attack: This depends on the number of teeth involved and 
the type of infection, being usually small in the closed, but always large in the open 
variety. All types may be present in any one case. 

Time-factor or duration of attack :. The longer the toxin-dosage is kept up, the 
greater will be its chances of overcoming resistance and the more marked will be 
its ultimate effects. 

Resistance, or the defence: Chronic dental infection may be present for long 
periods, but as long as the toxic products are neutralized by the body fluids and 
the organisms are ingested and destroyed by the phagocytes, a systemic lesion will 
not result. This explains those cases in which an obvious focus produces no apparent 
ill-health. 

Any lowering of resistance by disease or other factor will adversely affect the 
balance and then the unneutralized toxins and the circulating organisms in excess of 
the defence may cause disability. 

The periodontal membrane is an exceedingly thin tissue occupying the very 
narrow space between the tooth and the bone, yet it is the primary dental focus of 
systemic disease. 


THE EFFECTS ON THE SOLDIER AND THE OFFICER 


Each class presents a different dental picture and the difference is of great 
significance :— 

(1) The soldier.—About 30,000 men leave the Service annually, being replaced by 
recruits of an average age of 19, the majority of whom have had no previous dental 
treatment except the extraction of a painful tooth. These recruits are rendered 
dentally fit during the few weeks of their training and a large percentage of The 
Army Dental Corps is detailed for this purpose. Thereafter, as circumstances permit, 
the soldier is examined annually and he receives continuous treatment throughout 
his service by The Army Dental Corps officers, who, as far as their number permits, 
endeavour to maintain the highest dental standard of fitness. Maximum restoration 
is their aim, but pulp removal is mainly restricted to the single-rooted anterior tooth 
in which a satisfactory result is most likely to be obtained. Carious dead teeth and 
traumatic dead teeth are invariably extracted, thus eliminating the possibility of 
closed periapical infection. 

The soldier joins for a period of service varying from three to twenty-one years. 
Paradontal disease is seldom seen in those with less than fifteen years’ service, 
after which its frequency tends to increase and it becomes more evident towards the 
end of the twenty-one year period, when the soldier is about 40. 

The progress of the condition is noted during the intervals of treatment and the 
teeth are extracted before it has progressed to a stage likely to cause inefficiency, 
thus eliminating the second type of focus. As his dental condition is under 
continuous control, closed infection is practically. non-existent and advanced 
paradontal disease very infrequent. Therefore, inefliciency directly attributable to 
chronic dental infection is rare in the soldier. 

(2) The officer—Under present conditions the officer joins the Service dentally 
fit, but, as there is no Army Dental Corps establishment provided for him, the 
treatment he may receive is a matter of chance and depends on the time, if any, 
which can be spared from the treatment of the troops. He therefore continues to 
receive treatment by civilian dental practitioners and his dental condition is not 
under control. He commonly presents closed and open infections, of which he may 
be totally unaware until their elimination is necessary in the treatment of some 
disability for which he has reported. As would be expected, disabilities directly 
* attributable to, or influenced by, his dental condition are very common in the officer 
and he has presented us with the great majority of the specimens exhibited. 
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DISABILITIES WHICH MAY BE DIRECTLY CAUSED, OR PROFOUNDLY 
INFLUENCED, BY CHRONIC DENTAL INFECTION 

Some typical cases are arranged in groups as follows :— 

The antrum (five cases): The upper teeth from the third molar forwards to the 
first premolar, and sometimes the canine, are in direct relation to tho antrum. 
Acute infections of these teeth commonly give rise to acute antritis and do not 
concern us, but chronic, unsuspected infections of these teeth are frequently 
associated with a chronic antritis which fails to respond to treatment until the 
affected tooth is extracted. Rhinologists are now aware of this definite connexion 
and refer all cases for dental investigation, particularly as regards periapical and 
residual root infections. Open paradontal conditions are seldom associated with 
antritis. 

The eye (five cases) : Chronic infection of teeth as a source of many inflammatory 
conditions of the eye has been definitely established, and this is to be expected on 
account of the very close anatomical relationship between these tissues. Choroiditis 
and iridocyclitis are the commonest of these conditions, but a dental source should 
not be lost sight of in those infrequent lesions such as retrobulbar neuritis and 
ulceration of the cornea. Closed infection is the usual type, nearly always of upper 
teeth and on the same side as the eye involved. 

Skin of the face: Three cases of lupus erythematosus are shown, all due to 
closed infection. The first dates back to 1924 and is of special interest because 
during the six years of the lesion, the dental condition was never called in question 
by the various Army and civilian consultants who treated the patient. To-day it 
would be one of the first investigations. 

Gastritis and allied conditions: We are not concerned here with those gastric 
conditions due to masticatory inefficiency, but only with those due to infection of 
the dental tissues. Six cases of advanced paradontal disease are shown, in which it 
was considered to be primarily responsible for the disability. As regards closed 
infection, it is not usually a direct cause of gastritis itself, but there is a growing 
opinion that it is closely associated with some forms of gastric and duodenal ulcer, 
providing a possible source of those bacterial emboli which, it is thought, lodge in 
the valves of the gastric vessels. The diagnosis of gastric or duodenal ulcer is so 
serious that we are justified in eliminating dental infection whenever present, and in 
rendering the masticating efficiency as high as possible by inserting dentures at the 
earliest moment after extraction. This is our routine procedure. 

Rheumatism: A connexion between dental: disease and rheumatism has been 
noted since ancient times, due to the natural cure of some conditions following the 
shedding of teeth loosened by advanced paradontal disease. A recently discovered 
Egyptian papyrus records that an ancient Pharaoh was told that he would not obtain 
relief in his back and his feet unless his teeth were extracted. Hippocrates, about 
400 B.c., reported the apparent cure of a case of articular rheumatism after some 
diseased teeth had been extracted. From A.D. 1800 onwards the connexion was 
increasingly noted, but the type of infection was mainly open. The closed type came 
into prominence about 1924, when the dental focus was rediscovered after the War. 
A section of the medical profession seized on it as an explanation of those rheumatic 
affections which proved intractable and recommended extensive, almost indiscrim- 
inate, dental extraction. Much harm was done by these extremists as the effects in 
80 many cases were disappointing, and the resultant reaction in doctor and patient 
tended to discredit the dental focus as a cause of general ill-health. 

We have travelled far since those days, and co-operation between doctor and 
dental surgeon has now brought about an infinitely better attack on the problem of 
theumatic affections. 

My experience of osteo-arthritis in the Army is that it is not intimately connected 
with dental infections, and this agrees with the general trend of opinion. It may 
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be wise to eliminate dental infection if it is extensive, but results comparable to those 
obtained in the other forms of rheumatism must not be expected by medical ofticer 
or patient. These cases commonly show by X-rays the particular changes in the 
dental tissues which are a result of the general disease. 

Tachycardia: This is frequently of dental origin, and cases of chronic myocarditis 
have also been treated. Closed infection is almost exclusively responsible for these 
affections. 

During a patient’s recovery from an acute infection such as influenza, pleurisy, 
or pneumonia, it is not uncommon for a cardiac irregularity to supervene, due to 
some unsuspected focus taking advantage of the patient’s lowered resistance. The 
removal of this focus brings about a normal heart and a quick return to health. 

Debility or chronic toxemia: Two cases due to closed infection are shown, the 
patients being young officers, aged 30 and 22 respectively. 

CONCLUSION 

There is one most important matter to which I must refer, namely the estimation 
of the degree of causal relationship between the dental infection and the disability. 

Each case requires most careful investigation. The type and extent of the dental 
infection is determined by a combination of three investigations: (a) clinical 
examination ; (b) transillumination ; (c) X-ray. The second of these, transillumina- 
tion, is an extremely valuable and rapid aid in diagnosis, opaque areus being positive 
evidence of infection. 

The dental officer, having determined the dental condition, must now obtain a 
picture of the nature and extent of the disability, and here the personal co-operation 
of the medical officer is of vital importance. Until he has obtained a clear picture 
of the nature of the disability the dental officer cannot make his assessment with 
any degree of certainty. My procedure in all cases is to see the medical officer, 
give him an idea of the dental condition and obtain from him a precise diagnosis, as 
far as this is possible, and also an outline of the proposed general treatment of the 
case. If I consider that the dental infection is likely to be a causative, or aggravating 
factor, its elimination is then planned as a definite part of the general treatment and 
the results are noted. Thorough investigation, personal co-operation and careful 
assessment are the essential factors in the successful attack on the dental focus. 

Discussion.—Surgeon Captain (D) E. E. FLETCHER, R.N., said that although similar types 
of cases were not infrequent in the Navy it was not thought that there was any undue 
predominance among the officers, but this was probably because they were entitled, equally 
with the men, to systematic dental attention from the date of entry and readily availed 
themselves of Service facilities. He would mention two cases of special interest: the first 
was one of long-standing arthritis of the cervical vertebrae which had shown marked improve- 
ment following the removal of previously unsuspected badly impacted and infected wisdom 
teeth, and the other of corneal ulceration which had resisted other forms of treatment, but 
had completely cleared up following the removal of teeth which, though clinically sound, on 
radiographic examination displayed a minor degree of closed sepsis. 

Although Major Woods had stated that, in the Army, root treatment was restricted almost 
entirely to single-rooted teeth, it was presumed that in cases where the restoration of one or 
two devitalized multiple-rooted teeth would obviate the need for dentures, such root treat- 
ment would be undertaken and the risk of subsequent apical infection accepted. The age 
incidence of pyorrhwa was apparently less favourable in the Navy than in the Army. It 
was not uncommon in naval personnel to find persons much below the age of 40, with 
fairly advanced pyorrhcea, in spite of thorough treatment on entry and frequent re-examination. 
He thought that possibly the dry type of pyorrhwa, and its significance, often escaped 
observation. 

Colonel JoHN HEATLY-SPENCER said he was glad that Major Woods made no claim for 
dental infection as a primary cause of osteoarthritis. There was, however, a group of 
* fibrositic cases in young males in which infection played a definite part and in such cases 
many brilliant results had followed the cure of dental sepsis. 
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With regard to the general effects of the results of dental treatment in the Army, there 
had been a rise of about 12% in the number of completed dental treatments from 19380 to 
1984, and one might expect this to be reflected in the figures for gastro-intestinal affections 
for this period. There was, in fact, a fall of about 18% in this disease-group for this period 
and the Dental Services might claim at least some of the credit. He could not accept 
dental sepsis as a primary cause of gastric or of duodenal ulcer. 


Group Captain H. E. WHITTINGHAM, R.A.F.: Major Woods has dealt with chronic dental 
infection in the soldier and the officer, but has made no reference to its occurrence in the 
young recruit. That chronic dental infection occurs amongst the boys is definite, especially 
gingivitis and pyorrheea. Researches in this connexion have been carried out in the Royal 
Air Force for the past six years at the School of Technical Training for Aircraft Apprentices, 
Halton, and an official report on the subject was submitted to the War Office three years 
ago in connexion with the Combined Services Sub-committee on the Prevalence of Ton- 
sillitis and Allied Conditions. At the time, one had an opportunity of making observations 
also on the boys at the Army Technical School, Chepstow ; these were of value for the 
purpose of comparison. 
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I propose, therefore, to give a résumé of statistics relating to dental infection in boys of 
the age-group, 14 to 18 years, and to discuss it under the following headings : (1) The dental 
condition on entry to the Service: (2) the dental condition after routine dental treatment ; 
(3) the relation of gingivitis and pyorrhea to tonsillitis; and (4) its relation to rheumatism 
and otitis media; (5) dental treatment. 

(1) The dental condition on entry to the Service.—25% of the boys had gingivitis and 
3% suffered from definite pyorrhea at the early age of 15 to 16 years. This suggests that 
there is room for improvement in the dental hygiene as practised at home and at school. 

(2) The dental condition after routine dental treatment.—Much has been done to 
correct irregularity and caries of teeth, also to remove tartar and lessen gingivitis, but the 
incidence of pyorrhcea remains practically as before. 

From statistics produced, a comparison of the dental condition of the Army recruits and 
Air Force boys of approximately the same age-group, and living under similar conditions in 
4semi-closed community, showed dental defects to be more prevalent in the Army recruits 
than amongst the Air Force boys in the ratio of 2 to 1 for gingivitis, and statistics for a period 
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of five years revealed that the Army boys had a morbidity-rate of tonsillitis three times 
greater than that of the Aircraft apprentices. These findings suggest that there is some 
correlation between dental sepsis and tonsillitis. 

(8) The relation of gingivitis and pyorrhea to tonsillitis.—The figures suggest that there 
may be some relation between inflammation of the gums and unhealthy tonsils, for only 
14%, of boys with normal tonsils had gingivitis, whereas 22% of boys with unhealthy tonsils 
had gingivitis. But, when the incidence of acute tonsillitis is investigated statistically, 
there is no evidence that gingivitis predisposes to tonsillitis. 

Pyorrhea, which, after all, is a more advanced stage of gingivitis, probably has some 
connexion with tonsillitis, as the tonsillitis incidence of 82% in this group is definitely greater 
than that of individuals with normal buccal cavities, in fact, it almost equals that of the 
enlarged-tonsil group, namely 33%. 

Though the evidence that gingivitis predisposes to tonsillitis is inconclusive, it should be 
mentioned that individuals with gingivitis tend to harbour hemolytic streptococci in their 
throats to a greater degree than those with normal buccal cavities or those with unhealthy 
tonsils, as an analysis of the flora of the tonsillar region of 100 boys, tested weekly over a 
period of three years, has shown. 

(4) This leads to the question of the association of oral sepsis—gingivitis, pyorrhea, and 
tonsillitis—with rheumatism and otitis media. Graphs show the similarity of curves of 
incidence of tonsillitis, rheumatism or otitis media, in fact, there appears to be a constant 
ratio between these diseases, acute tonsillitis being 10 and 30 times more frequent than acute 
rheumatism and otitis media respectively. The close association of these diseases is generally 
admitted, and together they cause a large amount of inefficiency. Their prevention is of 
prime importance, and it is possible that a greater degree of dental hygiene might lessen all 
these ailments. 

(5) T'reatment is chiefly a question of oral hygiene, and depends more on the individual 
concerned than on the dentist, though regular dental overhaul is a necessity. [The toothbrush, 
correct method of use, and tooth paste were mentioned. | 
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Section of Opbthalmology 


President—RANSOM PICKARD, C.B., M.S. 


[December 18, 1935] 


CLINICAL MEETING HELD AT THE ROYAL WESTMINSTER HOSPITAL 


Progressive External Ophthalmoplegia with Myopathy.—J. Purpon 
MARTIN, M.D. 


Thomas H., aged 27, has generalized external ophthalmoplegia; the internal 
ocular muscles act normally except that, the power of convergence being absent, there 
is no convergence reaction of the pupils. 

Drooping of the eyelids was first noticed seven years ago, but some impairment 
of the movements of the eyes may have been present before that. There has never 
been diplopia. 

In addition to the ophthalmoplegia there is now pronounced wasting of the 
musculature of the face and neck (including the sternomastoids) and wasting, of less 
severity, of the muscles of the shoulder girdle and upper arms. The proximal 
muscles of the lower limbs are also small. No myotonia has been elicited. 

The distribution of the wasting and other features indicate that the case is one of 
myopathy. There are no distinctive signs of disease in the central nervous system. 

Remarks.—Clinically the case belongs to the group usually called “ progressive 
nuclear ophthalmoplegia,’ but the other features of it suggest that the ophthalmo- 
plegia is not nuclear but myopathic. 

Progressive external ophthalmoplegia has’ been described as the beginning of 
various diseases, and among the recorded cases are a number in which the disease 
which developed in association with the ophthalmoplegia was a myopathy. In the 
present instance the muscular disease is probably related to myotonia atrophica. 

A peculiar feature about the cases grouped as “ progressive nuclear 
ophthalmoplegia’ is that in many of them there is no diplopia. Possibly, with 
a very gradual and uniform wasting of the external ocular muscles, diplopia might 
not occur; there would probably be more adaptability—more ability to make the 
eyes work together—than there is with nerve lesions, and after a time ptosis comes 
in as an additional factor which tends to prevent diplopia. 


The following cases were shown by MONTAGUE L. HINE, F.R.C.S. 
(1) Reattachment of Right Detached Retina after Extensive Operation 
to Seal up Seven Holes. 


A. K., male, aged 52, seen March 1935. Sight had failed while he was reading, 
two days previously. Left eye never very good. Ten days before loss of sight he 
had struck his head against a door. Not myopic. 


Fres.—OpuHrTna.. 1 
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R.V.: Fingers in upper field. L.V.: (corrected) 33. Large detachment in right 
eye above, with seven holes as diagram. 

Operation (April 8, 1935).—Strip of sclera 4 mm. broad, extending from 11 
o'clock to 2.30 o’clock, was marked out and diathermized by Larrson’s method 


Intérnal 
Rectus 





Detachment of retina with ‘‘7 holes,’’ Diagram to show area of ‘‘ barrage’’ (90 applications 
with Larsson’s points and 19 with Safar’s points). 


(90 applications) using 60 ma. current, and then 19 Safar’s punctures were made 
along the centre of the strip to let out sub-retinal fluid and still further seal the 
retina. The external rectus, superior rectus, and superior oblique were raised on a 
hook and not divided. 

R.V. is now ;‘s, and ;°s partly; still improving. Reads J.6. 


(2) Myectomy (“ Tenotomy”) of Left Inferior Oblique. 


O. G., a girl, aged 8. Since attack of pertussis when aged 2 years, left eye 
had turned upwards. 

When seen last summer she could momentarily fix with both eyes straight, and 
then the left deviated upwards and slightly outwards. On converging or looking to 
the right, the upward deviation was more marked. . There was no inclination of the 
head owing to marked suppression of the left eye. 

Operation in early October. Since then she fuses well at angle 0° on synopto- 
phore, and keeps her eyes straight without glasses. There is a very slight upward 
deviation of the left eye on extreme convergence on movement to the right. 


(3) Myectomy of Left Inferior Oblique for Ocular Torticollis. 


This patient, a boy aged 8, had tilted his head to the right since infancy. Left 
hyperphoria was most marked on convergence, and brought out when the head was 
held straight. 

The patient has been much improved by the operation; he now usually holds 
his head straight, and at worst only very slightly inclined to the right, and keeps 
his eyes straight except on extreme convergence or deviation to the right. 

In both cases (2 and 3) the primary lesion was probably a weakness of the right 
superior rectus with secondary overaction of the left inferior oblique. 
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P.R. Before operation. 


Naturally assumed position of head tilted to Showing ‘‘ upshoot ” of the left eye on deviation 
the right. Binocular vision in this positior, of the eyes to the right due to overacticn of tke left 
inferior oblique. 





(a) F. R. After operation. (b) 
(a) Head now held straight. (b) Deviation of eyes to right. No “upshoot” of left eye. 





Fres,—OPHTHAL. 2 * 
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Dr. GORDON DAVIDSON said that he himself had performed a similar operation on a 
patient who had been operated on for a frontal sinus condition ten years previously, the 
operation having been followed by paralysis of the right superior oblique muscle. Since 
then there had been a persistent upward tilt of the right eye. The patient always saw 
things double, and was very miserable. He (the speaker) had advanced the inferior rectus, 
and thus abolished the diplopia except when the patient looked to the left. He, however, 
complained that he was unable to do himself justice at golf, for when he drove the ball in 
that direction he saw double. As there was right hyperphoria with definite excyclophoria, 
which he (the speaker) thought was due to over-action of the inferior oblique, a myectomy 
of the right inferior oblique was performed, and the patient was now unable to see double 
even if he tried, and there was practically no hyperphoria. That operation had been carried 
out a year ago, and the result might be considered to be permanent. 


(4) Persistent Lacrimation: Excision of Palpebral Portion of Left 
Lacrimal Gland: Extremely Satisfactory Result. 


I. H., female, aged 21, had persistent lacrimation, with patent passages; this 
had resisted all forms of treatment for over two years. Sent from the Miller 
Hospital by Mr. H. M. Joseph. 

The operation result was perfect, after some initial ptosis which passed off ina 
month or so, but the patient says that she weeps with her right eye, and that her lefé 
eye scarcely weeps at all; probably that is due to many of the ducts of the lacrimal 
gland having been cut across. There seems to be some production of tears, however, 
and there is no sign of desiccation of the cornea or conjunctiva. 


Discussion.—Dr. D, LEIGHTON DAVIES referred to a case which he had had in a young 
girl with unilateral lacrimation, from whom he had excised the palpebral portion of the 
lacrimal gland, but without satisfactory results. After a year he removed the whole gland, 
but even that operation had not cured the lacrimation. 


Mr. J. ELLISON said that he had one case of the kind in a woman and removal of the 
palpebral portion of the gland had cured the watering of the eye. The patient had then 
complained that the eye was hot, irritable, and dry, but eventually these symptoms 
disappeared. 


(5) Subacute Combined Degeneration of Cord in Pernicious Anzmia, 
with Retrobulbar Neuritis. 

A. F., a man, aged 63, has had intermittent treatment at Westminster Hospital 
since 1931 for pernicious anemia. Hb. then 40%. Good response to liver-therapy. 
Blood now “ practically normal” (Dr. Abrahams). Sight began to fail in January 
1935. When seen at Royal Westminster Ophthalmic Hospital on July 22, 1935, R.V. 
was 2 corrected with small —cyl. Peripheral fields full. Central colour scotomata 
in each eye, most marked for green, and very difficult to chart accurately. The 
vision continued to deteriorate and on November 7 was 25 in each eye. There 
is a central scotoma for red and green in both eyes. Gait spastic; knee-jerks 
exaggerated ; Rombergism present. It has been suggested that intravenous injections 
of liver extract should be tried. 


(6) Non-malignant Tumour of Right Optic Nerve. 


T. W., aged 5 years; first attended this hospital May 1934. The mother had 
noticed increasing prominence of the right eye for six months. The child had 
occasional headaches in the morning. 

Condition on examination.—Exophthalmos of the right eye straight forward, about 
5 mm., as compared with the left. The ocular movements appear normal. There is 
resistance to backward pressure on the right eyeball. R.V. = perception of light. 
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L.V. = %. Pupil reactions: R.E., direct light reflex sluggish; pupil dilates again 

almost at once. Consensual light reflex (L. to R.) brisk. IL.E., direct light reflex 

brisk. Consensual light reflex (R. to L.) sluggish. Optic fundi: L. normal. R., 

pallor of disc and a prominence of nasal side of disc and adjacent retina, suggestive 

of pressure forward, from behind. Vessels of right fundus rather tortuous. Right 

fundus requires about + 5 dioptres more than left to focus it with the ophthalmoscope. 
Skiagrams of orbit and adjacent bones appear normal. 


Discussion.—Mr. J. GRAY GLEGG said that he had had a patient, of about the same age, 
who had had proptosis for which no definite cause could be found. After three years he had 
passed into the care of a colleague, who inserted a needle and aspirated some fluid. As 
a result the eye had returned almost to normal position. 


The PRESIDENT said that some years ago he had had a patient, aged 23, in whom the 
central portion of the fundus was dented forward by a fibro-neuro-myxo-sarcoma of the optic 
nerve, adherent to the globe. Though the field for the periphery was good, there was a 
scotoma in the central part. Ultimately the sight was practica!ly lost. He had carried out 
a Krénlein operation, and the result was good. The patient had left Exeter afterwards, and 
the subsequent history was not known. He feared that in children these tumours were 
malignant, despite their slow growth. 


Mr. CHARLES GOULDEN said that in regard to this kind of tumour of the optic nerve, 
the proper course was to wait until the eye had become blinded by secondary atrophy, and 
then to remove the eye and the tumour. He had seen tumours of the optic nerve extend 
backwards into the head, and the patient had subsequently died on account of increased 
intracranial pressure. These tumours could be dealt with so long as they were localized. 
They were relatively rare. 

He referred to a case in which he had been woefully misled. It was that of a young 
man who had what seemed to be a tumour of the optic nerve, as the eye was thrust directly 
forward. He had papilledema, and the eye became blind. He (Mr. Goulden) had therefore 
pointed out to the patient that as the eye was blind he would not be losing anything by 
having it removed : it should be removed, with the tumour. A previous careful examination 
had been made, including X-ray photography. No tumour of the optic nerve was found at 
the operation, but there was a tumour at the apex of the orbit, which was pushing forward 
the muscle cone; it was, in fact, a sarcoma growing from the bones at the apex of the orbit. 
This possibility should therefore be borne in mind. 


? Intra-ocular Tumour.-—E. P. TuLuton, M.B. (introduced by T. KzITH 
LYLE for W. H. MCMULLEN, O.B.E., F.RB.C.S.). 
Mrs. D. F., aged 51. 


History.—Mistiness of vision and specks in front of the left eye for six months. 
Flashes of light from time to time in the left temporal field of vision. No other 
symptoms. 


Condition on examination : 


Left eye: Vision = 3% 
vith + 2-25 DS. _ t 
wih + 1-25D.c.. *? 
v 
105 


= J 1 with + 1-50 D.S. added. 


Fundus: Cystic-looking dark mass in the lower nasal quadrant. Posterior to 
the mass and immediately surrounding it is a detachment of the retina. Below are 
numerous vitreous opacities and anterior to it is a fine vitreous haze. The remaining 
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retina appears normal. Tension normal. Transillumination merely indicates the 
presence of the mass but one is unable to make out any further details. 
Right eye: Vision = x5 
sith + 3-ODS. , ' 
— 0-50 D.C. ° ” 


90 
= J 1 with + 1-50 D/S. added. 


Fundus reveals nothing abnormal. 


Discussion.—Mr. HUMPHREY NEAME said that as there was presumably a cyst in the 
front part, it was reasonable to suppose that the dark detachment behind was also cystic. 
Some years ago Roxburgh had reported a case in which there was a mass inside the 
eye, which was taken to be a sarcoma because, on transillumination, it was opaque, and 
accordingly the eye was excised. The mass was then found to be a retinal cyst containing 
blood, and it was the blood which had given it the opaque appearance. In the present case 
it might be possible to puncture the posterior part of the mass, in order to ascertain 
whether it was fluid-containing. If it was found to bleed very freely one would be uncertain 
whether it was a cyst containing blood, or a vascular growth, but if only a little blood came 
out it was more likely to be a cyst than a vascular growth. If nothing came out, it could 
be regarded as a relatively non-vascular growth. The collapse of its walls would indicate 
the presence of a cyst. 


Mr. A. G. PALIN said that, seen with the slit-lamp, there were obvious rust-coloured 
vitreous opacities in front of the mass. 


Corneal Dystrophy ? with relapsing attacks of Keratitis.—T. KritH 
LYLE, M.D., M.Ch. 


W.H.N., male, aged 22, a clerk, since the age of 9 years has had recurrent 
attacks of “severe pain at the back of both eyes.’ A typical attack is as follows: 
(1) One eye (usually the left) begins to water. (2) Pain in this eye which increases 
in severity. (3) A feeling of blockage in the nose. (4) Pain spreads to the other 
eye. (5) Dizzy feeling in the head and very severe pain. At this stage the pain 
may be relieved by aspirin; on many occasions his own doctor has administered 
morphia hypodermically. (6) His nose pours with water. The discharge is at first 
thick and then becomes very profuse and watery. The attacks occur on an average 
about once in six or seven weeks. 

The patient has attended a great many hospitals on account of these symptoms, 
and has seen many specialists, but the condition remains the same. 

Clinical examination.—Vision = $ each eye. Ocular movements and optic 
fundi normal. Examination with the slit-lamp shows numerous granular dots in 
the deeper layers of the cornea, probably just anterior to Descemet’s endothelium, 
also thickening of the nerve-fibres'in the substantia propria. 

When seen a few days ago just after recovery from one of his attacks, there were 
several more recent opacities in the more superficial parts of the cornea. There was 
no staining of the cornea. Examination was difficult, owing to intense photophobia. 

Skin dry and scaly. Teeth poorly developed ; deficiency of enamel. 

Other investigations.—Wassermann reaction (blood), negative. 

Blood-count : R.B.C. 4,900,000 per c.mm.; Hb. 94% ; C.1. 0°9; W.B.C. 10,500 
perc.mm. Differential: Polys. 56%; lymphos. 35%; eosinos. 2% ; basos. 1%; 
monos. 6%. No abnormal cells seen. 

Treatment.—On the assumption that the condition might be associated with 
vitamin deficiency the patient has had cod-liver oil (three dessertspoonfuls per day), 
bemax (one tablespoonful per day), and also thyroid tablets, gr. i, twice a day. 
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Siderosis Bulbi (Foreign Body removed).—ANTHONY G. PALIN, B.M., 
B.Ch. and J. E. H. CoGAn, M.B., Ch.B. (for W. H. MeMULLEN, O.B.E., F.R.C.S.). 


R. K., male, aged 30, labourer. 

History.— Fifteen months ago, while hammering plaster, was struck by a chip in 
the left eye. Two days later, at his first attendance, evidence appeared not to 
indicate any intra-ocular foreign body, and left vision was $. The eye quietened 
completely in a few days. Attended again, one year later, complaining of gradual 
failure of left vision, but only for two months. 

On examination.— Left eye: Lens cataractous. Siderosis changes visible in iris 
(very marked by contrast) and beneath lens capsule. Tiny split in peripheral iris 
fibres at 8°0 behind corneal scar detected. Pupil active. No keratitis punctata. 
Tension normal. Vision: Hand movements. Light projection accurate in all fields. 

X-ray examination revealed an intra-ocular foreign body in the left eye. 
Localized ? imbedded in retina, 9°5 mm. behind limbus, in 6.0 meridian exactly. 
Magnet positive, but foreign body unmoved by all full-strength magnets. 

Treatment.—Operation (two months ago). Foreign body removed by posterior 
route on tip of hand-magnet after resection of inferior rectus. One minim of fluid 
(? vitreous) extruded. Uneventful recovery. At present, eye still quiet. No visible 
alteration in degree of siderosis. Removal of lens is under consideration. The right 
eye showed no abnormality. 


Perforating Wound Twenty Years after Traumatic Cataract. — 
ANTHONY G. PALIN, B.M., B.Ch. 


W.N., male, aged 50, Army pensioner. 

History.—Twenty years ago, following a shell explosion in the Great War, 
sustained a concussion cataract in the left eye (among other injuries, including loss 
ofa leg). Since then left vision has been only perception of light. Projection 
good. No evidence of old perforation. Right eye: No abnormality. R.V. = is; 
with + 2°00 sph. = §. Five months ago, while he was chopping wood, a sharp 
fragment of wood perforated the left cornea. No foreign body retained in eye. 
Cornea sealed quickly without infection. Anterior chamber became completely 
occluded by swelling of lens. High tension uncontrolled by any treatment. 

Operation : Dissection of conjunctival flap above. Anterior chamber entered 
with keratome tip, and section made with de Wecker’s scissors. Lens evacuated 
after complete iridectomy ; two sutures. Discharged after seventeen days. L.V., 
with + 10°00 sph. and 1°00 cyl. ax. 175° = $ pt. Fundus normal. At present the 
eye is quiet. L.V., with correction, is 4 pt. owing to capsular thickening. 


? Macular Sarcoma.—HuMPHREY NEAME, F.R.C.S 

(Further report on a case shown at‘the meeting held on November 8, 19335.') 
The mass is seen to-day with the Zeiss stereo-ophthalmoscope which shows the 
position of the retinal vessels in front at the edge, and at a small distance behind 
these the choroidal vessels can be seen. During the last month there has been no 
appreciable change in the field, and I think the swelling is no more prominent. 
Enlargement was very definite in the earlier stages. In the other eye there is a 
pale spot near the fovea. I could detect no hwmorrhages in the other eye with the 
binocular ophthalmoscope. 

The PRESIDENT said that the swelling was not so prominent as it had been at the last 
exhibition, nor so definitely cystic, and there was a fresh hemorrhage adjoining the optic 
nerve. It seemed to him that there were fine changes in the macula in the right eye, and 
some interesting information might be gleaned from that if small coloured objects were 
used in testing the field in that region. He now felt that the mass was not a tumour. 

1 Proceedings, 1936, 29, 227 (Sect. Ophth., 15). 
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Congenital Retinal Fold.—<A. E. ILEs, F.R.C.S. 


G.N., aged 9. This child first attended the Bristol Eye Hospital on account of 
left convergent strabismus, on September 26, 1930, but owing to her fractiousness | 
no retinoscopy or examination was made. She came again on September 11, 1933, 
when a retinoscopy was performed, showing that the right eye bad + 1D spherical 
error and the left + 0°5p spherical error. Vision: R.E. = $; LE. = ¢@&. 
Fundus examination showed that the right fundus and media were normal, but the | 
left eye showed a tubular fold of retinal tissue stretching from the dise upwards and 
outwards to the ora serrata where it spread out fanwise, and a small band could be 
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Congenital retinal fold. 





traced from there, going towards the lens capsule; this band was raised, its surface 

being best seen with a + 6 lens and peripherally best seen with a + 10 lens. C 
This band corresponds closely, as regards both position and structure, with those 

described by Miss I. Mann in her paper ‘ Congenital Retinal Fold.”' It is in the 

temporal half of the retina and practically in position 3 indicated in Miss Mann's 


diagram ; it also corresponds in that retinal vessels are to be seen running along a 
the surface of the fold, and remnants of hyaloid tissue are also present. The fold is il 
white in the inner part, and where it spreads out at the ora serrata a small t 
vessel runs towards the lens. The outline of the disc is obscured. 

I have shown this case because of its comparative rarity ; it is the eighth a 
recorded English case. 8 


1 Brit. Journ. Ophth., 1935, 19, 642. 
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Miss IDA MANN said that she regarded the congenital retinal fold in this case as even 
more typical than those which she had described at the last meeting (Proceedings, 1936, 29, 
285, Sect. Ophth., 23). It illustrated all the points, namely, the connexion with the disc, 
the presence of hyaloid remnants, the fold coming forward and touching the lens, and the 
position on the temporal side, where it cculd not be connected with the foetal fissure. 


Tuberculous Scleritis with Sclerosing Keratitis:;—J. E.uison, L.R.C.P., 
M.R.C.S. 


H. W., male, aged 36, first attended hospital, 24.4.33. History: Inflammation 
of left eye, of twelve months’ duration. Condition on examination: Vision $ with 
correction. Patch of scleritis and sclerosing keratitis. There was a brilliant 
white vertical band of infiltration of cornea in the outer part, from 1 to 5 o'clock. 
Wassermann and Von Pirquet reactions negative. Skiagram of sinuses negative. 
No other foci of infection found. 

Treatment.—Atropine ; dionine ; tuberculin injection 0-1 c.c., 1 : 10,000 dilution 
increasing up to 1 c.c., ten doses being given. 

Progress.—Until January 1935, vision remained #. The infiltration progressed 
towards the centre but remained confined to a single band. Patient did not attend 
hospital for nearly a year and by then a similar band had appeared on the inner side 
of the cornea and the two appear to be converging, so that only a chink in the centre 
is clear. The scleritis is now diffuse, involving the whole sclera and the eye is 
beginning to soften. 


Vascular Disease of the Retina.—T. Kr1tH LYLE, M.D. 


D. B., male, aged 15, has had a left internal strabismus since the age of 5 years. 
He was first seen at the Royal Westminster Ophthalmic Hospital in July 1935. 
His vision was then as follows :— 


10, ee et 
Right eye with er Ae Left eye with :% 0-5 = 36 
N 
90 110 


The left fundus showed greatly distended and tortuous veins, and there were 
large haemorrhages in the upper and outer quadrant, with scar-tissue formation and 
some new vessels. Examination of the urine showed no abnormality. 

When re-examined in November 1935 the condition was very similar. 

Postscript.—The fundus picture is now somewhat different from that indicated 
in the notes ; the vessels are more nearly normal; the hemorrhage has largely 
cleared up, and there is some retinitis proliferans. This is probably a case of Eales’ 
disease. 


Excision of Eye, with Implantation of Fat Graft in Tenon’s 
Capsule.—G. G. PENMAN, F.R.C.S. 


D. S., female, aged 21. 

History.—Ophthalmia neonatorum. Corneal nebula. Lateral nystagmus. 

The left eye, which was blind and staphylomatous, was removed three years ago 
and fat from the anterior surface of the sheath of the rectus abdominis muscle was 
inserted in Tenon’s capsule. This was then closed with a purse-string suture and 
the conjunctiva was sewn over it. 

The mass has hardly diminished at all during the intervening three years, and 
affords a good support to the artificial eye. In fact, nystagmoid movements can be 
seen in the artificial eye, synchronizing with those in the right eye. 

R. V. = zs (31). 
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The following cases were shown :— 

Left Myotonic Pupil.—T. KeirH Ly.e, M.D. (for W. H. MCMULLEN, 
F.R.C.S.). 

? Pseudo-Papilledema.—T. KEITH LYLE, M.D. 


Spasmus Nutans with Associated Hand Movements.—G. G. PENMAN, 
F.R.C.S. 
Extensive Gummatous Ulceration.—J. ELuison, L.R.C.P., M.R.C.S. 


(1) Bilateral Uveitis. (2) Choroiditis. (3) Retinal Valvular Lesions.— 
J. CoGAN, M.B., Ch.B. 
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Section of Comparative Medicine 


President—J. C. G. LEDINGHAM, C.M.G., M.B., F.R.S. 


[ November 27, 1935] 


Experiments on the Transmission of Human Cold to Hedgehogs: 
A Preliminary Note 


By J. TT. Epwarps, D.Sc., M.R.C.V.S. 


(Foot-and-mouth Disease Research Station, Pirbright, Surrey) 


THIS work, upon material consisting of the first nasal discharge from three 
typical cases of acute human coryza, was taken up as a side line to the experi- 
ments in progress upon foot-and-mouth disease in hedgehogs. If first results should 
make it clear that it was worth while to press forward with the work, it was in 
mind to use what was known from the foot-and-mouth researches as a guide to 
resolve step by step the etiology of the human disease. The results communicated 
in this preliminary note suggest that the work should be continued. 


(A) Some Introductory Remarks on Foot-and-mouth Disease in the Hedgehog 


At a meeting of the Section of Pathology, at the Lister Institute, November 6, 
1934, the writer demonstrated lesions in the nasal mucosa of hedgehogs suffering 
from acute foot-and-mouth disease, a finding which suggested a possible means of 
natural transmission of the disease. It is now known that the hedgehog is of 
special value in foot-and-mouth disease research, because in this species the disease 
spreads by contact. Guinea-pigs can of course be infected by inoculation, but 
usually the disease does not spread among them; their usefulness in laboratory work 
lies in their high sensitiveness to the virus when it is injected intradermally in the 
soles of the feet. 

Among hedgehogs, foot-and-mouth disease is more fatal than in any species of 
animal in which this disease is known to occur. Thus, they may die within seven 
days after intradermal inoculation or after exposure to infection. Subacute and 
occult forms are also known, but the milder forms of infection often fail to spread. 
Infection rarely takes place by feeding, but it can be set up more often by intranasal 
instillation of the virus. The virus can be detected in the breath of hedgehogs for 
some time during the course of the disease. In the most acute forms it can be 
found from the second or third day until the time of death. In somewhat less 
acute forms the virus is present in the breath for a shorter time; it cannot be 
detected for some time before death, although at this late stage it can still be readily 
found in the epithelium covering the feet and tongue. Hedgehogs spread the disease 
by contact while the virus was present in their breath. 

The virus cannot be detected in the breath of infected guinea-pigs, and severely 
affected guinea-pigs usually fail to spread the disease to hedgehogs by contact. 


Fres.—Comp. Men. 1 
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TaBLeE I 


Experiment to ascertain whether virus of foot-and-mouth disease multiplies in the nasal mucosa of 
hedgehogs infected by intradermal inoculation, viz. into the soles of the feet (a very severe mode of 


infection). (June 1934. | 


The results, which are representative for one only of the group of 3 to 6 hedgehogs killed and 
examined each day in this experiment, are given below. 


Concentration of virus in tissues examined 





Dilutions 


No. of Breath inoculated Nasal 
days after No. of External virus intradermally Heart mucosa Tengue 
inoculation hedgehog lesions content into guinea-pigs blood (= Turbinates) epithelium 
1 : 100,000 
1: 10,000 O (%h) O (°h) 
. 0/ 0 
2 900 NI OMIT =O ORO 
= i 1 1 2 
(= 48 hours) {1:10 + (%h) O (*h) O (2) 
32% + (*/;) 
1: 100,000 O (°) 
{ 1: 10,000 O (*%) O (h) O (°h) 
ae } 1: 1,000 > (%) O (%) O (°) 
. 303 Distinct + ("/d) they oO (4) + (A) O (*) 
+730 + (4) + (h) O (°/s) 
1: 100,000 O (%) 
Hiitco =f ORS GRE GR 
+ s 4% 4, * \ | T / 
4 306 Distinct + (4/,) lee 4 (1) + (2) 4 (a7) 
+3 + (%) + (th) 
1: 100,000 O (°h) 
a ee ee 
5 310 Distinct + (3/4) 1: 100 + (/) es (2/;) + (1) 
4308 + (4) + (7h) 
1: 100,000 O (°/s) 
ee hl my SOUL 
S 308 Severe =+ ("/s) 11: 100 O (A) + (*) + (tf) 
1:10 oO (° a) + 1/1) 
st 5 ad (1/4) 
7 275 Fairly 1: 100,000 
severe 1: 10,000 O (%) 
(pads + (#),) 413 1,000 ; 0 (/,) O (3) 
severe, # ) 1: 100 O (°/)  O(S) (°/s) O(S) P/) 
tongue 1:10 O (J) FS) (*/4) + (?/s) 
nil) 3 O (°/) 
» 1; 100,000 
1: 10,000 O(S) (°/1) O (°) 
s 336 = Very O (%,) | 1: 1,000 D(S) (°/1) + (*h) 
severe 1: 100 ' D(S) (°/1) + (*h) 
toy : Ch D(S) (°/1) a (*/1) 
. \/1 
1 : 100,000 
1: 10,000 O (%) O  (%s) 
9 265 Very O (%qy) } 1: 1,000 O(D) (°/s) F(S) (*/4) 
severe 1: 100 O(S) (°/5) +(D) (?/4) 
1:10 O (%) (SS) (?/s) +(S) (/s) 
ee O (°/s) 


See Footnote on following page. 
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TABLE II 
Experiment to ascertain whether virus of foot-and-mouth disease multiplies in the nasal mucosa of 
* . eas oo by intramuscular inoculation, viz. into the thighs (a less severe mode of infection). 
’ uly 1934. 
4 As in — I, the results for one only of the group of 3 to 6 hedgehogs killed and examined each day 
an are given below. 
Concentration of virus in tissues examined 
Dilutions 
No. of Breath inocu'ated Nasal 
days after No. of Extern: virus _ intradermally Heart mucosa Tongue 
inoculation hedgehog lesio content into guinea-pigs blood = Turbinates) epithelium 
1 : 100,000 
(1: 10,000 oC) Oo Ch) O Ch) 
2 370 Nil oO (°/,) J 1 ; 100 Ch) O Ch) (la) 

) — 1: O (%) O (A) O (h) 

i (1: 10 + (h) O (A) O (h) 

») ah 

2) 1 : 100,000 O (°;) 

‘ 1 : 10,000 O (%) O (%,;) + (4) 
3 344 Slight, . He . 1 

) (tongue O (°/,) 1: 1,000 + ("h) Oo 1) + (81) 

) oube 1: 100 +> hy) + (*/) + (*/) 

, 1: 10 Gh) + (Ch) + (*h) 

:) , 

) 1: 100,000 

(1 : 10,000 as Ci) O (°h) 
aoe. a ,, }1:1,00 + (A) O (%) + (*1) 
4 362 Distinct Oo (° : 1 2 1 

} in Ch) ey + Ch) + (Hh) + (th) 

1:10 + (Uh) + (Ch) + (*) 

‘ ; 

, 1 : 100,000 

ERE oy SOR 2 OR 
5 365 Marked + (%/,) 4): 41 i) + hh + Mh 

» + (ld 41: 100 + (th) + (th) + (%) 

1:10 + Ci + (i) + (8/1) 

) tsa + (*h) 

) 1 : 100,000 

1 : 10,000 O (°/s) O (°/s) 
' me », }1: 1,000 O (°%,) + (1) 
6 347 Severe + (*/,) 8 8 

:) 1; 100 + (1/s) + (*/,) 

:) 1:10 O (%) + (8) + (*1) 

) 1:1 O ("/s) 

) 1: 100,000 

F 10,000 O (°/1) 90 (*) 

7 S yy 11: 1,000 0 (1) + (*/) 
7 350 =Sever O (,) 4 ih 1 
en /) 11: 100 ; O(S) (*/s) + (th) 

) 1:10 O (4) FS) Ch) 2 (8) Ch) 

) B38 O (°;) 

le 1: 100,000 

:) 1: 10,000 O(S) (°/;) O (°/,) 

8 353s Very O (°,) }1:1,000 O(S) (°/;) O(S) (°/;) 
severe 1: 100 + O(S)F (°/s) + (S) (4/5) 

) 1:10 O (%) O(S) (A) + (*) 

) ee + (*/;) 

) 1 : 100,000 

3 oe 28 Oh bh 

9 358 Severe O (|) 44:4 ahs He ) 
ies ld) 11: 100 4 OFM) + Ch 

°/,) 1:10 O (°/1) ?(S) (°%/) + (1) 

1) i: O (°;) 

3/,) Notz.—Hedgehogs placed in contact with above daily groups only contracted infection when virus 

3/5) could be found in the breath of the diseased hedgehogs. 

: (S = septic lesions produced in the plantar pads of the inoculated guinea-pigs. D = died from the 
septic infection. F = bacteria-free filtrates of turbinates prepared for inoculation at this dilution.) 
ne in brackets indicate the proportion of guinea-pigs which reacted after intridermal 

culation. 

For ascertaining the virus content of breath the washings (0-6 c.c.) of the interior of a tube up through 
which each hedgehog had breathed for an hour (just before it was killed for examination of the virus 
coutent of its tissues) were used as inoculum. 
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The presence of the virus in the breath of hedgehogs is not related to its 
concentration in the blood, suggesting that it is expelled in the breath from lesions 
in the upper respiratory tract. 

The virus can be detected in the breath while it is present in the nasal mucosa. 
The lesions consist at first of an intense, small-celled infiltration of the mucosa, 











Fic, 1. Fig. 2. 
Fic. 1.1—Normal nasal mucosa of hedgehog; section of turbinates. 


Fic. 2,—Foot-and-mouth disease coryza. Early stage. Turbinates of hedgehog (30) killed (17.7,34) 
four days after intramuscular inoculation. 








Fia. 3. Fic. 4. 


FG, 3.—Foot-and-mouth disease coryza. Late stage. Turbinates of hedgehog (27) killed nine days 
(14.7.34) after intramuscular inoculation. 

Fic. 4.—Foot-and-mouth disease bronchitis and bronchopnenmonia. Hedgehog (H/L2) dead within 
seven days (22.11.34) after infection by contact. (See Table No. IV.) 


with few bacteria ; later, there is extensive catarrh and necrosis, and a rich bacterial 
invasion, and at this stage the virus can no longer be detected in the mucosa. 

Thus, infection with the virus of foot-and-mouth disease opened up a path to 
bacterial invaders. 


1 NoTtE.—The magnification of all the photographs is x 50. 
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TaBLE III.—THE BACTERIAL INVADERS COMPLICATING FOOT-AND-MOUTH INFECTION IN THE HEDGEHOG 
(October, 1934) 


Examination No. of hedgehog, arranged from 1 to 8 according to degree of clinical severity of disease 
(ay after 
in by Mode of examination 2 3 4 5 6 7 8 
otraderma! 
seulation Clinical disease Well Well Well Moderate, Slight, Slight, Very Very 
marked, marked, marked, general- general- local slight, slight, 
general- general- general- ized ized only local local 
ized ized ized, with only only 
lung 
lesions 
Virus in + + + + + -+ + + + +4 +O + + - + 
1/100 dilu 
Blood { #0” ” : ’ a . 
ord day ) Cultural Salmon Nil Salmon- Nil Nil Nil Nil Nil 
examina- ella ella 
tion 
Virus in + + + + + + ++ + O 00 O00 oo 
Nasal { 1/100 dilu 
mucosa | tion 
(turbin- | Rabbit Pasteur- Nil Pasteur- Nil Nil Nil Nil Nil 
ates) { inoculation ellosis ellosis 
(2) 0-05 g. (D 60h., (D 116h., 
8d.) nil) 
/ Clinical disease Very Severe Severe Moder- Moder- Moder- Moderate Very 
severe ately ately ately slight 
severe severe severe 
Virus in 00 00 00 Ooo 00 00 0O0 00 
1/100 dilu- 
Rissd tion 
— Cultural Salmon Salmon- Salmon- Salmon- Nil Salmon- Salmon- Nil 
Tthday / | examina- ella ella ella ella ella ella 
‘ tion 
Virus in 00 00 00 00 + + oOo 00 0o0 
1/100 dilu- 
Nasal tion : . 
pases Rabbit Pasteur- Pasteur- Pasteur- Pasteur- Pasteur- Nil Nil Nil 
mucosa | inoculation ellosis ellosis ellosis ellosis ellosis 
(2)0-06g. (D42h., (D47h., (D 26h., (D 48h., (D 42h., 
D 56h.) D 67h.) D 27h.) R.) D 68h.) 


Each + and O denotes the reaction in a guinea-pig inoculated intradermally. The turbinates were 
inoculated in each case into two rabbits (dose, 0-05 gr.); the figures in brackets denote hour (h) of 
death (D) from pasteurellosis; (R) = recovered, after showing symptoms. 


By rabbit inoculation pasteurella organisms could be detected in acute cases 
from an early stage, namely from the third day onwards, in the nasal mucosa. The 
suppurative lesions set up in the feet of guinea-pigs by inoculation of nasal mucosa 
(turbinates) tuken at a late stage were caused by streptococci. Cultural examination, 
however, showed that the richest invader was usually Br. bronchiseptica, which was 
also found, frequently in pure culture, in the extensive bronchopneumonia seen in 
fatal cases of the disease. 

In the heart blood and mesenteric glands S. enteritidis (Gaertner) was found in 
rich culture in fatal cases. 

After the disease had been spreading rapidly by contact for some time, the lesions 
caused by the secondary invaders became progressively more prominent, while the 
superficial lesions of foot-and-mouth disease tended to become less severe. Full 
details of these experiments will shortly be published in the Fifth Progress Report 
of the Foot-and-mouth Disease Research Committee. 

There was, therefore, available for close study in acute foot-and-mouth disease 
in the hedgehog an acute coryza, associated with the multiplication of a varied and 
readily cultivable bacterial flora; this flora is again known to multiply as a sequel to 
infection of the mucosa with the virus of foot-and-mouth disease, the presence and 
concentration of which in the tissue can be readily detez-mined by guinea-pig 
inoculation. It seemed possible that, if secretion from cases of human common 
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TABLE IV.--THE ROLE OF SECONDARY BACTERIAL INVADERS IN FOOT-AND-MOUTH 
DISEASE IN HEDGEHOGS. 


Results (Nov. 1984) of placing three hedgehogs in contact successively for twenty-four hours each 
with a very severely diseased hedgehog within a confined space. This hedgehog died on the 7th day 
after infection by intradermal inoculation. 


Day of in- 


fection of Post-mortem lindings . 
“* spreader” ———_——_. Bacteriological examination 
Hedge- hedgehog Death Visible foot- ion SV — 
hog when it was after and-mouth Broncho- Heart Mesenteric 
No. exposed exposure lesions pneumonia blood glands Lungs 
1 4th 8 days (killed Severe Slight Salmonella* Salmonella Br. Bronchiseptica 
in extremis) ++ +++ +++; Sal- 
monella + 
Qt 5th 6 days Slight Severe 9” ” ” 
8 6th 4 days None None’ Bipolars + + + - - 
*Salmonella = Bact. enteriditis, Gaertner. 
+ See Fig. 4. 


cold contained a filtrable virus, this virus too might enable sub-pathogenic bacteria 
on the nasal mucosa of the hedgehog to obtain a foothold, multiply, and set up 
catarrhal lesions. The experiments to be noted shortly below go to show that this 
phenomenon occurred with all three specimens of material from human coryza. 
It did not arise in ferrets, mice, rabbits or guinea-pigs, but the experiments carried 
out with these animals may have been insufficient. 


(B) A Short Review of the Experiments carried out with Common Cold Maternal 

Although nose-running, commencing from the third to the fifth day after intra- 
nasal injection under light ether anesthesia, was the symptom which led the writer 
to suspect in his first experiments that the broth filtrate of human nasal discharge 
(dose, 0°5-1°0 c.c. 1/25, filtered Seitz and Chamberland L3, first strain Cd. 10.11.34) 
contained an agent which acted upon the nasal mucosa, and which was not present 
in broth alone, it was soon found that this symptom could not be taken as a sure 
guide to the degree of catarrhal inflammation likely to be discovered in the upper 
respiratory mucosa or of the extent to which bacterial multiplication had taken 
place. The results of an experiment (3.12.34) in which the action of the original 
“cold” filtrate was compared with that of foot-and-mouth virus in massive dose 
(1/10, broth filtrate of guinea-pig vesicle fluid) are summarized in Table V. Seventeen 
hedgehogs were used in this experiment. 





TABLE V 
Inoculated intranasally (3.12.34) with 

















Hedgehogs Foot-and- Heated (56°C 
killed for mouth disease 40 mins.) “cold” Unheated “cold” 
examination virus filtrate filtrate 
after — (controls) AN Remarks 
F. and M. Colony 
F. and M. virus in Other + Nose- count Lung 
lesions turbinates changes Changes running from lesions 
(1/100) turbinates 
- _ Nose- - + ++ * - *Unidentified _ bac- 
running + terium (not Br. 
bronchiseptica) 
+ + + Nose- 
running + 
4 days : Colony _ ++4 +++ * ++ *Br. bronchiseptica. 
count + Bronchopneu- 
monia, azygos lobe 
(see figs. 5 and 6) 
- - Nose- - ++ — - 
running + 
++ - _ _ : _ ++ +Dark red consolidated 
| area, collapsed 
Tdays < bacteria-free 


a o~* - - + + +++ * -- *Br. bronchiseptica 
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The results clearly showed that the “ cold”’ filtrate was more active in disturbing 
the respiratory mucosa than the virus of foot-and-mouth disease. 

From observation on many cases of acute foot-and-mouth disease in hedgehogs, 
one had not been led to expect as a symptom the discharge of an excessive amount 
of fluid from the nostrils; in very severe cases the snout usually had a dirty 
appearance, which was assumed to be due to local infection of the epidermis. 
Moreover, in stocks of healthy hedgehogs, separately caged and well fed for a long 
time in captivity, there often flows from the nostrils, especially after slight chilling 
of the body surface, an appreciable amount of watery liquid, if the animals are held 
with their heads slightly inclined downwards for some time. When, however, 
a comparison was made between a group of 36 healthy hedgehogs and a group of 21 
which had been infected four days previously via the nostrils with filtered and 
unfiltered passaged material (third passage, third strain, Bl, 28.10.35), discharge 
from the nose was found to be on the average five times as abundant among the 
animals of the second group; the fact that at the next intranasal passage there was 
no difference of this kind was taken to mean that the active agent had disappeared. 
With what was regarded as active material, the discharge was decidedly mucinous 
in character, and in cases which were afterwards found to have catarrhal lesions of 
the nose the flow from the nostrils sometimes began suddenly and was very profuse 
and slightly turbid. 

Out of three hedgehogs injected intranasally with the second strain (CK, 1.2.35), 
in the form of the clear, centrifuged, undiluted, human discharge, excessive nose- 
running was present in two, but absent in the third, though when this animal was 
killed eight days after infection it showed extensive bronchitis and slight broncho- 
pneumonia. In consequence it was found to be advisable to kill off the animals 
under experiment, regardless of the degree of nose-running, and after examining the 
chest contents, to fix the turbinates of one side for histological examination, 
conserving those of the other side for bacteriological examination and possible 
further passage. A very profuse watery discharge occurring early, i.e. within 
twenty-four hours, after intranasal injection, was observed in some cases to be 
accompanied by hardly any distinct catarrhal inflammation of the nasal mucosa 
or excessive bacterial growth. The results obtained in the first two passages with 
the third (BJ) strain are illustrative :— 


(a) First passage (28.10.35). Three hedgehogs (Nos. 1 to 3) inoculated intra-~ 
nasally with} 0-5 ¢c.c. human nasal discharge, killed for examination on the fourth 
day. 

TABLE VI 


Catarrhal 3acterial Predominant 
Nose lesions on count, bacteria in 
Hedgehog running turbinates turbinates turbinates Remarks 

] | | + Streptococci Fairly distinct, bacteria-free, 
bronchitis, peribronchitis, 
and commencing broncho- 
pneumonia (see fig. 12). 

2 . Br. bronchiseptica * (See tig. 11.) 

3 ae ie } Posten 


Two ferrets treated intranasally in the same way showed no changes, 


(b) Second passage (1.11.35). Four hedgehogs (Nos. 4 to 7) were inoculated 
intranasally with 0-5 c.c. unfiltered centifruged 1/10 supernatant of pooled turbinates 
from hedgehogs 1 to 3. Four hedgehogs were inoculated in the same way with the 
supernatant fluid after it had been heated at 57° C. for 70 minutes. The ones with 
the most abundant nose-running (all watery or slightly mucinous) were killed off 


Fes.—Comrp. MED. 2 +* 
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first, in the order shown in Table VII. The turbinates were not histologically 
examined. The hedgehogs treated with the heated material showed no abnormalities. 


TaBLeE VII, 


Days after Bacterial 
inoculation Nose- count of Predominant 
Hedgehog when killed running turbinates bacteria 
4 4 t+ + + Br. bronchiseptica 
5 5 + + + Br. bronchiseptica 
6 6 t ++ Bacterium not quite identical 
with Br. bronchiseptica 
7 7 + ++4 Bacterium not quite identical 
with Br. ironchleaption 


The results tend to show that when the nasal mucosa responds by early abundant 
secretion of fluid there is less likelihood of subpathogenic bacteria multiplying and 
of catarrhal lesions arising. At the third passage, nose-running distinctly in excess 
was observed after intranasal inoculation of filtrates (Chamberland L5) derived from 
turbinates taken from the second passage, but no excessive secretion was seen at the 
fourth passage. 

To find out if Br. bronchiseptica more readily invades and multiplies in the 
respiratory mucosa when it is inoculated intranasally mixed with “cold”’ filtrate, 
the lung tissue of the hedgehog killed on the fourth day when it was found to be 





Fig. 5. Fic. 6. 
Fia. 5.—‘‘ Common cold,” first strain (Cd). Turbinates of hedgehog (72) (see Table No. V) killed 
four days after intranasal inoculation with 1/25 broth filtrate of human nasal discharge. 
Fic. 6.—Bronchitis and bronchopneumonia in hedgehog of fig, 5. 


suffering from bronchopneumonia after infection with the first strain (Cd.) (see 
Table V ; second hedgehog inoculated with unheated “cold” filtrate) was triturated, 
1/10, with broth and the centifruged supernatant filtered through an L3 candle. 
1°0 c.c. of this filtrate was mixed with 0°1 c.c. twenty-four-hour broth culture from 
the lung of the same animal. Three hedgehogs, each inoculated (19.12.34) with this 
material died of severe bronchopneumonia on the ninth, eleventh and eleventh days 
respectively. ‘Two hedgehogs inoculated with filtrate alone showed, no symptoms 
except that in one of them there was some nose-running. Two control hedgehogs 
were injected intranasally with culture diluted with plain broth instead of with 
filtrate ; one of these survived and showed no symptoms, the other accidentally died, 
but four more done in its place with the same culture survived without showing any 
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distinct symptoms. With strains of Br. bronchiseptica kept in culture for a long time 
or recently grown from turbinates showing no marked catarrh, this enhancing action 
was not observed to occur. Strains recently isolated from severely affected lung 
tissue were of much higher virulence; they readily killed mice on intranasal 
inoculation and could establish themselves to some extent in the mucosa of hedgehogs, 
without the help of filtrates; they were likely to set up fatal infection if the mucosa 
was irritated within a few days by again anesthetizing the animal. They were also 
found once associated with streptococci in the lung lesions of a control hedgehog 
that had died after intranasal inoculation. Filtrates from the lungs of the three 
hedgehogs inoculated on 19.12.34 had no enhancing action, and the strain was then 
presumed to have been lost. Foot-and-mouth disease virus could not be observed to 
enhance the action of Br. bronchiseptica introduced intranasally as above. 

An attempt was made to exalt the virulence of the second strain (CK) by rapid 
passage of the bronchial and lung material from the hedgehog which was killed at 
first passage on the eighth day and found to be suffering from intense bronchitis and 
some bronchopneumonia (see above). It was hoped that in this way lung lesions, of 
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Fia. 7. Fia. 8. 


Fic. 7.—‘‘ Common cold,’’ second strain (CK), second passage. Turbinates of hedgehog (95) killed 
five days after intranasal inoculation of unfiltered bronchial and lung material from a hedgehog killed 
eight days after intranasal inoculation with human discharge. 


Fic. 8.—Bronchitis and bronchopneumonia in hedgehog of fig. 7. 


the kind deseribed by Shope [1] in ferrets and by Andrewes, Laidlaw and Wilson 
Smith [2] in mice, after intranasal inoculation with influenza material could be set 
up, without contaminating bacteria being present. At the second passage, one of 
two new hedgehogs showed intense nose-running on the fifth day, and post mortem 
there was marked bronchitis with bronchopneumonia affecting the azygos and apical 
portions of the lobes (see figs. 7 and 8). At the third passage, two of a group of ten 
hedgehogs showed marked nose-running on the third day and post mortem on this 
day there was’ commencing bronchitis and towards the dorsal regions of the lung 
some small areas of atelectasis (see figs, 9 and 10). At the first two passages Br. 
bronchiseptica was found in rich pure culture, but at the third passage it was much 
less abundant in the lesions. It seemed likely, therefore, from these results that by 
rapid passage an influenzal type of lesion could be produced. Further passages 
could not be carried out at the time. Of twelve mice inoculated intranasally with 
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the original human discharge, one died on the seventh day, with extensive dark-red 
consolidation of the lungs ; the remainder were killed on the eighth day but only one 
showed lesions, viz., a small, dark-red, wedge-shaped patch at the posterior border of 
the main lobe of the right lung. All attempts at further passage in mice failed. It 
was difficult, however, to obtain satisfactory results when unfiltered Jung material 
from hedgehogs was inoculated intranasally into mice, because these animals were 
likely to succumb if the inoculum contained Br. bronchiseptica. 

Thus, although the experiments have not clearly demonstrated a virus, the 
properties of which could be readily worked out by serum neutralization tests and 
in other ways, the results strongly suggest the presence of an active filtrable agent 
in the discharge of human beings suffering from acute coryza, and that this agent 
can be transmitted to the hedgehog. Experiments in which the inoculum has been 
introduced into the body by routes other than the intranasal one are so far too few 
to rule out the possibility of infection by these other routes. Activation of bacterial 
invaders in the respiratory tract is a well-known phenomenon in natural attacks of 
the virus diseases, swine fever and dog distemper. The recent studies of Waldmann 





Fig. 9. Fic. 10. 


Fic. 9.—‘* Common cold,’’ second strain (CK) third passage. Turbinates of hedgehog (96) killed 
three days after intranasal inoculation with unfiltered bronchial and lung material of hedgehog (95) 
referred to in figs. 7 and 8. 


Fia. 10.—Atelectasis in lung of hedgehog of fig. 9. 


and Kébe [3] upon a widespread mild form of infectious bronchitis in horses are 
also suggestive; other species, namely cattle and pigs, it is reported, are readily 
infected with the virus of the horse disease by the respiratory route, and in cattle, 
after a short incubation period (two to three days) there are set up lesions 
of bronchopneumonia from which are recovered various bacteria (streptococci, 
Pasteurella), which are apparently activated in the respiratory mucosa by the virus 
infection. 

The human discharge, from which the first strain was derived, was free from 
bacteria : in the case of the second strain the discharge contained a few saprophytic 
bacteria only ; with the third strain, which was isolated from the last of a series of 
severe colds at a large local institution, fairly numerous diplococci were present 
in the discharge. All three patients had shown acute malaise without rise of 
temperature for several hours before discharge from the nose began. 
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An interesting point is that since work on foot-and-mouth disease was taken up 
with hedgehogs [4], it has been shown by Findlay and his colleagues [5, 6] that 
these animals are extremely susceptible to the virus of yellow fever, the neurotropic 
strain of this virus producing a progressively fatal disease after visceral injection. 





Fia. 1). Fic. 12. 


Fia. 11.—‘‘ Common cold,’’ third strain (Bl). Turbinates of hedgehog (127) (see Teble No. VI) 
killed four days after intranasal inoculation with human discharges. 


Fic. 12.—‘‘Common cold,”’ third strain (Bl). Peribronchitis, slight bronchopnewnonia and 
emphysema in another hedgehog (see Table No. VI) killed four days after intranasal inoculation with 
human discharge. 


To sum up: The chief points of evidence forthcoming from these preliminary 
experiments, which suggest that acute human coryza is caused by a filtrable virus 
transmissible to the hedgehog, seem to be the following :— 

(1) With all three specimens of human nasal discharge inoculated intranasally, 
there was set up a catarrhal condition in the respiratory mucosa of hedgehogs ; this 
condition was not seen to be set up by inoculation of broth or other inert fluid 
in the same way. 

(2) The catarrhal lesions contained bacterial invaders which were not present in 
the inoculated human material, but which were similar in variety and kind to those 
known to be activated in the respiratory mucosa of hedgehogs when they suffer 
from a severe attack of a known virus disease, namely, foot-and-mouth disease. 

(3) The catarrhal condition was set up in hedgehogs as readily after the intranasal 
method of inoculation with the human material, whether filtered or unfiltered, as 
with large doses of the virus of foot-and-mouth disease. 

As they stand, however, the results so far obtained may be held not to furnish 
conclusive proof of the transmission of a virus, for the following reasons :— 

(1) There was a rich bacterial invasion in all the more severe cases of catarrhal 
disease observed in the hedgehogs. 

(2) This bacterial invasion may have been activated by some form of irritation 
other than a virus present in the materials inoculated intranasally. 

(3) Although usually harmless when inoculated intranasally in the form. of 
laboratory cultures, the bacteria detected in the invaded mucosa were largely such 
as are known to become readily exalted in virulence by animal passage. 


I wish to acknowledge the encouragement given to me in undertaking this work, 
using the resources at the Foot-and-mouth Disease Research Committee's Experi- 
mental Station, Pirbright, by the Director, Dr. W. H. Andrews ; also the invaluable 
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advice given by Sir Patrick Laidlaw, and by Sir Charles Martin and Dr. J. A. 
Arkwright, who first suggested work upon foot-and-mouth disease in hedgehogs. 
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Dr. STUART-HARRIS said that hedgehogs inoculated intranasally with the nasal washings 
from human beings with common colds had been observed to develop a slight nasal 
discharge. His own work had, however, raised objections to the belief that this nasal 
discharge was a specific effect for the following reasons :— 

(1) Normal hedgehogs varied considerably from time to time as to the dryness or 
wetness of their noses so that at times normal animals might be said to have a slight nasal 
discharge. 

(2) Bacillus bronchisepticus inoculated intranasally gave rise to a slight nasal discharge, 
and as this organism was encountered in the nasal flora of the hedgehog the introduction of 
liquid of any sort into the nose of the latter, especially after an anesthetic, might account 
for all the symptoms observed. 

(8) So far he had been unable to correlate the nasal discharge induced by “cold” 
material with any constant histological changes. 

The whole problem hinged upon the question of activation of the normal nasal flora of 
the hedgehog and whether this could be produced only by a filtrable virus or by non-specific 
means. Lung lesions obtained in anesthetized animals were, in his own experiments, shown 
to be due to the combined effect of an anesthetic and liquid inoculation into the nose, and 
consisted merely of cedema and congestion. 


Pyelitis of Pregnancy in the Light of Conditions Found in Mice 
after the Prolonged Administration of @strogenic Compounds 


By Harotp Burrows, F.R.C.S. 


[ABSTRACT]. 


DILATATION of the upper portions of the ureters and the renal pelves is 
commonly present in pregnant women and has been considered an important factor in 
pyelitis. The dilatation appears early in gestation—somewhere about the third month 
—and is not attributable therefore, as was once thought, to pressure by the pregnant 
uterus. During life there is no impediment to the passage of ureteral catheters and 
it has been impossible to demonstrate any obstruction to the outflow of urine. 
Kidd, in 1920, seems to have been the first to suggest that this dilatation of the 
ureters in pregnant women might be caused by chemical substances present in the 
blood during gestation. 

Kidd’s suggestion is interesting in the light of certain conditions found in mice 
after the prolonged administration of cestrogenic compounds. In such mice a 
dilatation of the bladder and ureters with hydronephrosis frequently occurs and 
is accompanied sometimes by a purulent cystitis and pyelitis. Just as happened 
after the discovery of ureteral dilatation in pregnant women, so it was with mice 
subjected to the excessive action of mstrogens; that is to say, the urinary 
difficulties were attributed to obstruction of the outflow by tangible obstacles. 

In female mice treated with oestrogens the vagina becomes distended by a mass 
of keratinous débris large enough, apparently, to compress the urethra against the 
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symphysis pubis or the fibrous band which sometimes replaces the symphysis in 
mice treated with m@strogens. Consequently, in female mice, there was no obvious 
and immediate reason to doubt that the vesical distension might have been caused 
by urethral obstruction. 

When first noticed in male mice treated with wstrone, the retention of urine 
was ascribed to a supposed obstruction of the outflow by the enlarged accessory 
generative organs, including the coagulating gland, seminal vesicles, and prostate. 
Further experience has thrown doubt on such an explanation. The accessory 
genital glands in the mouse lie outside the musculature of the urinary tract which, 
therefore, they are not in a position to obstruct. The size attained by these glands 
appears to have no relationship with the presence of vesical dilatation or hydro- 
nephrosis ; they may attain great dimensions in the absence of any dilatation of 
the bladder; and advanced dilatation of the bladder with hydronephrosis may be 
seen in the absence of great enlargement of the accessory genital glands. The sub- 
mucous glands of the urethra and the mucous membrane of the urethra itself 
eventually become keratinized under the influence of cestrogens, but careful 
examination has failed to find any urinary obstruction attributable to these changes. 
Moreover, the dilatation of the bladder caused by cestrogens in male mice is 
commonly accompanied by a dilatation of the urethra as far as the corpora cavernosa, 
where the dilatation ends. No obstruction of the urethra has been found post 
mortem in the cavernous region of the urethra, and urine has readily escaped through 
this part of the urethra in response to digital pressure upon the distended bladder. 
For these reasons it appears probable that the dilatation of the bladder and ureters 
in these cestrone-treated mice is secondary to some failure of the neuromuscular 
apparatus of urination, and not to an obstruction of the urinary passages by any 
enlarged tissue. The ureter of some animals at least has been found to have both 
sympathetic and parasympathetic supplies, and these are said to be unevenly distri- 
buted, the upper part of the ureter receiving a preponderance of sympathetic fibres 
while the lower part is innervated mainly by the parasympathetic. Such an 
arrangement might possibly explain the dilatation of the upper portion of the ureter 
in pregnant women if the sympathetic responses were diminished or the 
parasympathetic responses increased. 

Another possible explanation of ureteral and vesical atony would be a diminution 
of the supply of pressor substance from the pituitary, or a diminished responsiveness 
to this substance. Many clinicians have reported beneficial results from administer- 
ing pituitrin to patients with pyelitis of pregnancy, and by means of radiography an 
immediate contraction of the dilated renal pelvis has been seen to follow an 
intravenous injection of pituitrin. 

SUMMARY 


(1) Both in pregnant women (who produce large quantities of oestrogen) and in 
mice which are given prolonged treatment with cestrogens a urinary stasis is apt to 
occur. 

(2) Neither in pregnant women, nor in mice treated with oestrogens, has it been 
possible to demonstrate any obstacle to the outflow of urine. 

(3) The defect in both cases seems to lie in the neuromuscular apparatus of 
urination. 

(4) The actual defect might be one or more of the following: (i) An inhibition 
of sympathetic (adrenergic) activity; (ii) an enhancement of parasympathetic 
(cholinergic) activity ; (iii) (a) a diminution in the output, or (b) a lessening of the 
response to the pressor substance of the posterior pituitary. 


Discussion..—Dr. LEON JONA (Melbourne): The speaker's reference to the dilatation of 
the kidney, pelvis, and ureter during pregnancy and its bearing on the causation of pyelitis 
of pregnancy call for some qualification. In the human female the kidney, pelvis, and ureter 
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may be markedly dilated and no sign of pyelitis exist, and on the other hand very little 
dilatation may exist and pyelitis be present. I have investigated these cases by filling the 
kidney, pelvis, and ureter with some radio-opaque fluid such as uroselectan or tenebril and 
observed the pelvis and ureter with the fluorescent screen. In many cases of pyelitis—both 
in the pregnant and non-pregnant—antiperistalsis in the ureter up to the kidney pelvis, often 
associated with spasm in the lower ureter, is seen. When the pelvis is dilated and there is 
no general spasm of the ureter, pituitrin or eserine generally gives relief, and when the ureter 
is in a condition of spasm over a relatively great part of its length quinine generally gives 
relief. The condition is apparently due to some disturbance of the neuromuscular mechanism 
of the ureter. An interesting problem arises in the condition not uncommonly seen during 
labour and after the termination of labour in which the patient is unable to pass urine at all, 
or more commonly, unable to completely empty her bladder. In view of Mr. Burrows’ 
exhibits it seems likely that this condition is associated with the hormonal disturbances that 
must occur at the termination of pregnancy and the switch-over to the lactation period. 


Dr. W. M. HEWETSON said that the hyperplasia of female tissues in pregnancy (a general 
process) was being tracked down to definite substances. It was only five years since the 
introduction of uroselectan into radiological practice by von Lichtenburg. Abrodil came in 
later. The infinitely greater convenience of intravenous—as compared with retrograde— 
pyelography had resulted in its employment to a far greater degree than the latter. The 
dilatation of the kidney pelvis and upper part of the ureter observed in pregnancy, as a 
sequel to frequent examination, had been a puzzle to obstetricians and radiologists alike. 
Dr. Burrows had shown that it was normal from three months on. How far it was pathological 
or physiological was yet in any given case a matter of opinion. Dr. Korenchevsky’s demon- 
stration of the mucous hyperplasia after experimental injection of both male and female 
gonadal hormones suggested the truth, since large amounts of hormone were excreted ‘1 the 
pregnant female urine, being detectable as early as one week after conception. Taking this 
hyperplasia as normal in the kidney it was likely that cells would be shed into the urine and 
might be regarded as pus cells when they were normal. Often the ureteral urine had been 
found quite sterile with cells present. However it would probably form a favourable nidus 
for pathogenic organisms. 

With regard to dystocia in veterinary practice, he (the speaker) had learned his medical 
obstetrics through farm live-stock from the time when he was able to observe. In the winter, 
when animals were stalled and fed on dry materials, there was frequent dystocia. In summer 
when the animals were at “grass,’’ with abundant sunshine, there was—except for mal- 
presentations—no dystocia. Hence, while these researches into the organic changes of 
pregnancy, their proximate causes and their relation to obstetrical complications were 
extremely important, we should regard, in practice, such simple direct experience. If the 
human pregnant female could have such parallel conditions as abundant vitamins, abundant 
sunshine on the whole body, gentle regular exercise, and freedom from anxiety, we would not 
hear so much about maternal mortality. It might be impracticable to put the human female 
“on grass,” but an approach to these conditions would pay correspondingly. One might just 
mention, to show the stockbreeder’s sagacity and art, that it was an unwritten law never to 
hurry or “ upset’ a pregnant female. If Walt Whitman had reason to “ wish he were an 
animal” and so to be free from worry, how much more reason had the human female with 
several children round her to desire escape at such time. 

The chemical constitutions of the sterols, vitamins and cestrogenic hormones were closely 
related (Mellanby). 


“ Swayback”’: A Congenital Demyelinating Disease of Lambs 
with Affinities to Schilder’s Encephalitis 


By J. R. M. Innes, Ph.D., M.R.C.V.S. 
(Institute of Animal Pathology, University of Cambridge.) 


THE etiology of diseases in the human being in which demyelination is an 
essential feature of the lesions in the central nervous system (e.g. disseminated 
sclerosis, and Schilder’s disease) remains cloaked in obscurity. No analogous con- 
dition to any of these diseases has so far been described in any of the lower animals 
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with one exception, viz. Schilder’s disease in the monkey (Perdrau, 1930). In the 
light of these statements, therefore, the identification of any analogous disease is of 
paramount importance. 

“ Swayback”’ or “ swingback”’ were names given probably by the shepherds on 
account of the symptoms to a disease of lambs which has been known at least since 
1923, when the late Sir Stewart Stockman noted its presence in Northumberland. 
Until the present date no serious attempts have been made to establish the exact 
pathology of the disease, although Lyle Stewart (1932) described degeneration in 
the anterior and lateral columns of the cord in two cases. A disease of young lambs, 
which appears in many respects to be identical to “swayback,’ has also been 
described as occurring in Australia by Bennetts (1932), who also noted degeneration 
involving the same tracts of the cord, but considered, rather peculiarly, as ascending 
in type. 

This year 33 affected lambs were received and killed at various times after birth, 
(twelve hours to twelve weeks), and subjected to post-mortem examination. From 
the histories received in connexion with these affected cases the following facts 
emerged. (a) The disease was widespread throughout England and Wales (cases 
received from seven different counties). (b) In flocks in which the disease was 
rife the percentage of lambs born affected varied from 10 to 50%. (c) Males and 
females appeared to be equally prone. (d) Twins were often affected and in no case 
was only one lamb of twins affected. (e) The majority of animals were affected at 
birth, but some did not show symptoms until three to four weeks old. (f) The 
outbreaks occurred in farms in which the disease had been or had not been 
previously known. (g) Breeding apparently played no part in relation to the 
incidence. (hk) The wtiology was obscure, all attempts to isolate a causal organism 
or virus by other workers in this Institute, or to transmit the disease having proved 
negative. 

Symptoms.—The animals showed marked inco-ordination of movement and either 
were totally unable to walk or stand, or walked with a very staggering “ scissors ”’ 
gait. No true flaccid paralysis was present, but there was a marked spasticity of 
the limbs, particularly the hind limbs. The sucking, corneal, and pupillary reflexes 
were all positive, but there was no tremor or nystagmus; many of the animals were 
undoubtedly blind. Apart from a rather marked extension of the limbs, no 
characteristic posture was adopted when in a lying position. The disease was 
progressive in type, and of those cases which were kept under observation death 
occurred after a period of a few days to a few weeks, the cause of death being 
usually a pneumonia. 

Post-mortem examination.—No lesions were present in any organ of the body 
apart from those to be mentioned in the central nervous system. In over 50% of 
cases naked-eye examination of the brain, spinal cord and meninges revealed no 
abnormalities. In the remainder, from the varying degree of severity it was 
possible to determine the development of the lesions, In the most severely affected 
animals the subarachnoid space was greatly dilated and filled with a clear 
cerebrospinal fluid, the brain very atrophied and the convolutions of the cerebrum 
poorly developed. No abnormalities were discoverable in the cerebrospinal fluid on 
chemical and microscopical examination. On transverse section of the brains after 
fixation the essential change appeared to be a widespread symmetrical degeneration 
of the white matter and replacement of the latter by a transparent gelatinous 
substance or a¢tual fluid and the formation in many cases of porencephalic cavities, 
while occasionally a moderate to severe bilateral non-obstructive type of internal 
hydrocephalus complicated the picture. The grey matter was always well preserved 
and no lesions could be determined in the mid-brain, cerebellum, brain-stem or spinal 
cord. In others of the series the softening of the white matter was less diffuse, no 
cavity formation or hydrocephalus was present and it appeared that the lesions 
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commenced in the occipital poles and spread forwards in the white matter of the 
hemispheres involving the capsules, corpus callosum and the frontal poles. 

Histology.—In every case, irrespective of whether macroscopic lesions were 
present in the brain or not, a secondary degeneration (Marchi and Weigert-Pal 
preparations) was present in the spinal cord—anterior and lateral columns—and the 
severity of this could be related to that of the brain lesions. The tracts involved 
corresponded to what is known regarding the motor paths of the sheep (King, 1911). 
The essential lesions in the cerebrum appeared to be a symmetrical demyelinization 
leading to complete disappearance of the white matter with ultimate cavity formation. 
Naturally the severity of the demyelination varied but in the very advanced cases 
with Weigert-Pal staining the total white matter of the hemispheres was practically 
unstained. No inflammatory changes were observed; fat stains (scharlach R) 
showed no demonstrable lipoid in degenerated areas, while marked proliferation of 
astrocytes had resulted in an intense felt-work of fibril formation (gliosis) in the 
degenerated white matter and subcortical areas. The arcuate fibres were involved 
in the demyelination but the optic tracts were spared and as far as could be 
determined no degeneration of the peripheral nerves and of ascending tracts in the 
cord occurred. 


From this brief summary it appears that a condition has been discovered which 
is related, at least in some respects, to Schilder’s disease in man, the points of 
similarity being the symmetrical demyelination commencing in the occipital lobes, 
the preservation of the grey matter, the blindness (in these lambs probably cortical 
in origin), the progressive spastic paralysis and the fact that no bacteria or virus 
could be proved as a causal factor. Points of dissimilarity are the absence of lipoid 
in the degenerated areas (staining by scharlach R) and the non-preservation of the 
arcuate fibres. However, in the opinion of many authorities, Schilder’s disease in 
man must be regarded as an anatomical entity and might include other diseases, 
related though swtiologically independent. In any case too strict an analogy between 
diseases of this nature in man and animals must not be expected, as certain unknown 
factors might be responsible for variations in the actual lesions. 

The pathology of “swayback” thus appears to be established, in that it jis 
essentially a demyelination disease analogous in many respects to Schilder’s 
encephalitis in man. The causal agent, which at present is unknown, is one 
which undoubtedly, to use a phrase of Hadfield and Garrod’s, “lyses myelin with 
unexampled rapidity,” and exerts its action while the lambs are in utero without 
causing any visible disturbance in the health of the pregnant ewes. It is also 
suggested that the same factor responsible for the demyelination might inhibit 
actual myelin development—myelin aplasia. 


At tiology.—All attempts to incriminate either bacteria or a virus have failed, and 
it appears improbable that these play any part in the ewtiology. Further, no 
positive suggestions have been forthcoming to indicate that investigations along 
breeding or nutritional lines would yield any results. In this light, therefore, the 
following irrelative facts, when considered together, seem to indicate that, inconceiv- 
able as it may appear, we might be dealing with a peculiar form of widespread 
congenital plumbism. The matter obviously awaits investigation. The facts to be 
considered are: (a) In infants suffering from lead poisoning an encephalopathy 
commonly occurs, and one of the lesions encountered is demyelination ; (}) in the 
human being the adult appears more tolerant to lead; (c) from the work of Aub and 
others, it seems that lead is to a large extent stored in the bones as an insoluble 
phosphate, and that storage is facilitated by a diet rich in calcium; the lead thus 
stored may be liberated into the blood-stream in states of acidosis, and also by the 
administration of parathormone ; (d) lead can apparently pass through the placental 
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barrier and also pass into the milk and cause poisoning of nurslings (Bauman, 1933 ; 
Kasahara and Nosu, 1933); (e) in Japan congenital plumbism is common owing to 
the pregnant mother using cosmetics containing lead (Boyd, 1934); (f) lead has 
been suggested as a possible cause of multiple sclerosis (Cone, Russell and Harwood, 
1934, and others); (g) in many of the cases of “ swayback” punctate basophilia 
was present to a marked degree. 


Thanks are due to Dr. J. G. Greenfield and Dr. Carmichael (National 
Hospital for Nervous Diseases), Dr. Meyer (Maudsley Mental Hospital), Dr. E. 
Weston Hurst (Lister Institute), and Dr. Perdrau (Medical Research Council), for 
help derived by free discussion at various times during the investigation. 
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Discussion.—Mr. W. A. Pool said that he had no personal experience of “ swayback,”’ 
but while he was on the staff of the Animal Diseases Research Association, Edinburgh, there 
was correspondence concerning the occurrence of the disease in Sutherlandshire, where the 
sheep farmers found that it appeared after liming of the pastures. He suggested that this 
observation might possibly be of value when considering the theory as to the etiology of 
“ swayback "’ put forward by Dr. Innes. 


Mr. ForRsyYTH STEWART said that with regard to the mineral content of pastures, it should 
be pointed out that a similar disease occurred in Western Australia on pastures of unusually 
high calcium content (Bennetts, 1935)*. Workers on the question in that country could 
not state definitely that lead was the active cause of the disease, but they were carrying 
out researches on that hypothesis and it was interesting to note that they had met with 
some success in using ammonium chloride prophylactically as a de-leading agent. 


1 Bennetts, H. W., Jowrn, Counc, of Scient. and Indust. Research, 1935, 8, No. 2, p. 61. 
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Section of Medicine 
President—Sir CHARLTON BRISCOE, Bart., M.D. 


November 26, 1935) 


DISCUSSION ON THE CAUSES AND TREATMENT 
OF OBESITY. 


Sir Edmund Spriggs.—The word obese is from the Latin obesus, which at 
first meant eaten up, eaten away, or lean (from obedere, to devour). It then came 
to mean the opposite, that is, fat or corpulent, from eating too well. The 
definition comprised most cases of obesity. The term is now used for all over- 
fatness, including that due to other causes than over eating. 

A large store of fat is, like a bank balance, due to excess of income over 
expenditure. A reasonable plumpness may be good, especially when the natural 
figure of the person, and often of other members of the family, is stout. The 
fatness of convalescence, of pregnancy, and of middle age, if not extreme, is 
advantageous. ‘Too much fat, however, does harm. It restricts healthy movement, 
infiltrates important tissues—such as the heart muscle—interferes, as we shall see, 
with the action of essential glands, and makes the man or woman a less capable 
person. The obesity caused by overeating is called exogenous. That due to 
lessened expenditure of energy, mainly caused by deficiency or disorder of glands, is 
called endogenous. 

If it is admitted that the power of consuming sugar is an endogenous feature, the 
frequency with which there is such an element causing obesity may be gauged by a 
study of the sugar tolerance test (S.T.T.). The assumption is supported by the fact 
that continued obesity is known to affect the sugar tolerance in the opposite sense, 
namely, to diminish it. In a series of 100 tests, carried out in uncomplicated cases 
of obesity by my colleague, Mr. A. J. Leigh, a curve with the maximum blood-sugar 
within normal limits was found in 57, though the curves were typically normal 
throughout in 34 only. Decreased tolerance occurred in 23, 11 of which gave a 
slow rate of fall and 2 a typical diabetic curve. In 20, i.e. 1: 5, there was an 
increase of tolerance, 8 of these showing a flat curve. 

In 34 sugar-tolerance tests carried out in 100 cases of obesity complicated with 
various other diseases the findings were of a similar order. 

The basal metabolism rate (B.M.R.), especially when it is low, may perhaps be 
taken us further evidence that the expenditure of energy is reduced by endogenous 
influences. The low rate might, however, be a result of obesity; of that we have 
no proof, and the small proportion of low figures suggests the opposite. In 300 
cases of obesity, with and without complications, the B.M.R. was estimated in 74, 
(25%). Of these figures 49%, from at least two concordant tests, were within 
normal limits (+ 10); 36°% were above normal limits, 15% below. The rate tends 
to be raised in obesity more often than might be expected, especially when it is 
remembered that with a high proportion of fat the metabolism of the active tissue 
of the body is relatively higher than the ascertained figure. 

The importance of endogenous factors, affecting expenditure and not income, is 
obvious in clinical work. The increase in output of energy of the hyperthyroid 
subject, with loss of heat from a flushed moist skin, and the spending of energy from 
the restless muscles, with resulting wasting, is a conspicuous example. 

Mar.—MEbD. 1 
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Of an opposite order are the economies which the body practises in starvation. 
Cuts in income are followed by immediate and efficient cuts in expenditure. 
additional food is then made the most of. 
low diets I have known a patient put on 3 lb. in a week on increasing the diet up to 
1,500 calories only. 

In other cases, the influences which resist for a time the putting on of flesh in a 
This is seen again and again when the food is measured. 
A young woman, resting in bed, is found to be eating, say, 1,100 to 1,400 calories. 


When we used to treat diabetes by very 
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Cuart I,—100 sugar tolerance curves in uncomplicated obesity. 
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She is induced to take 1,700 to 2,000 calories or more, but the weight does not at 
We know that the added food itself increases the metabolism. 
beyond that the body seems in such cases to abandon its internal economies, to 
restore the cuts, before it begins to add to tissue or to storage. 

This inertia or resistance of the body to alteration of its bulk is also seen 
when treatment is directed to reduction of weight. 
variation of intake while keeping weight constant. 
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it is necessary to go far below a normal maintenance diet to bring about a loss of 
weight in a short time. 

Once a start is made and continued for a few weeks, either in putting-on or in 
losing weight, the tendency is for the increase, or the loss, to continue, something 
very like a momentum being observed. 

Of the share of various glands, the thyroid, pituitary, gonadic and others, in 
control of the energy balance I shall not speak, as authorities upon these studies 
are to follow. (See also C. G. Lambie, Brit. Med. Journ., 1935 (ii), 885.) 

The treatment of obesity falls into two parts: (1) The reduction of the food; 
(2) the increase of the output of energy. Both methods are followed at the same 
time. The diets and other measures used have been described in former publications 
(E. I. Spriggs, Lancet, 1929 (i), 485; J. H. Anderson, ibid, 1935 (ii), 604). 

The income can be reduced by complete or partial fasting. The man fasts but 
his tissues do not. They draw at once on the stores, first of carbohydrate, then of 
fat, then upon their own substances; using last the most essential tissues, such as 
the heart muscle and the nervous system. To produce a rapid fall of weight by 
fasting or partial fasting is easy. It is practised in various forms and cults in many 
countries. But it is not likely to be permanent, and cannot be carried on for more 
than a very few weeks without certain risks. 

A better way is to supply the basal needs of protein, vitamins and salts, with 
some fat, and enough carbohydrate to prevent ketosis, but a reduction, of calories. 

We do this—I now quote from the above-mentioned paper—by “ giving an 
ordinary mixed diet, but in quantity lessened by measured steps, always bearing in 
mind that a certain proportion of protein, providing 6 to 9 grm. of nitrogen, is 
needed daily. The basis of the diet is meat and vegetables, but if the amounts are 
measured there is hardly any food which may not be allowed—at least, in small 
quantities. It is essential to teach the patient that it is the total caloric value 
which counts, otherwise he runs away with the idea that some foods are fattening 
and that others, such as fruit, toast, and biscuits of protein or rye, are not, and that 
an obese person can be reduced by permitting this and forbidding that, irrespective 
of amount. Much work must be done day by day, and week by week, in measuring 
and varying the diet and making it conform as far as possible to the patient’s own 
tastes. No fixed or published diet can, therefore, be the most suitable for any 
individual ; his régime must be varied continually. ... We avoid arithmetic as 
much as possible by using tables of food values, constructed by Mr. Leigh. In these 
the protein, carbohydrate, fat, and caloric values are worked out for each food, as 
served, at table, in all the quantities likely to be required, in steps of 10 grm. An 
adding machine is used to arrive at totals.” 

The following table by Mr. Leigh, which may be helpful for home use, gives a 
rough outline from which diets of 700 to 1,200 calories can be prescribed. Enough 
protein should be secured by taking meat, fish, egg, or cheese, at three of the 
meals. 


CHART II 
Weights of Foods, as served, yielding 50 calories. 


MEAT.— Beef, mutton, lumb, or pork, roast (medium fat), 20 grm. (? 0z.); beef, mutton, lamb 
or pork, roast (lean) or boiled, or chop, 25 grm. (1 0z.); bacon, 84 grm. (4 oz.) ; ham 
(lean), 25 grm. (# oz.); veal, kidney, liver or tripe, 835 grm. (1} oz.) ; tongue, 11 grm. 
(# oz.) + sweetbreads, 50 grm. (1} oz.). 


? oz.); 


GAME.— Bird, 30 grm. (1 oz.) ; except goose, 15 grm. (4 0z.); rabbit or hare, 22 grm. 
venison, 385 grm. (1} oz.). 

Fish.—Boiled or steamed, 45 grm. (14 oz.); fried, 27 grm. (1 oz.) ; grilled, 837 grm. (1} oz.); 
except herring or salmon, 80 grm. (1 oz.); and kipper, 16 grm. (# oz.) ; shellfish, 
58 grm. (2 0z.); oysters (solids) 100 grm. (84 oz.). 
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BREAD.—White or brown, 21 grm. (} 0z.); toasted, 18 grm. (% oz.) ; “split toast,” “ryvita” 
or “ vita-weat,” 13 grm. (4 0z.); biscuits, ‘ water’ or “ breakfast,’’ 12 grm. (# 0z.); 
assorted (plain) or rusks, cake or spongecake, 13 grm. (4 oz.) ; “ cornflakes,” ete., 
14 grm. (4 0z.); porridge, 110 grm. (4 0z.); macaroni or rice (boiled), 70 grm. (23 0z.). 


MILK.—Whole, 73 c.c. (24 0z.); skimmed, 185 e.c. (43 0o7z.); cream (25% fat) 20 c.c. 
(} oz.) ; butter, 6 grm. (4 oz.) ; cheese, 12 grin. (2 072.). 

EGa@.—Boiled or poached, 32 grm. (1} oz.) = § of an average egg ; fried, 20 grm. (3 oz.) = 2 
of a fried egg. 

VEGETABLES.—Cooked, 200 grm. (7 02.) ; except potatoes, 55 grm. (2 oz.); green peas or 
broad beans, 80 grm. (2? oz.) ; and dried peas or beans, 45 grm. (14 oz.) ; uncooked, 
mixed salad, 240 grm. (84 07z.). 

F’ru1t.—Fresh: apples, cherries, grapes, peaches, pears or plums, 110 grm. (4 oz.); grape- 
fruit, greengages, nectarines, oranges or strawberries, 160 grm. (5} oz.) ; bananas 
55 grm. (2 oz.) ; raspberries, gooseberries, watermelon, 200 grm. (7 oz.) ; orange juice 
200 c.c. (7 02z.). Stewed, sweetened, 80 grm. (2? oz.); tinned as bought, 50 grm. 
(12 oz.) ; stewed, without sugar, 250 grm. (8} oz.) ; tinned (washed), 80 grm. (2} 07z.). 
Dried : 16 grm. (# 0z.). 

Pupp1Ina@s.—Milk puddings or custard, 55 grm. (2 oz.); steamed puddings, 15 grm. (3 oz.) ; 
pastry, 84 grm. (4 0z.); sweetened jellies or table creams, 45 grm. (14 07z.). 

PRESERVES.—Marmalade, jam, jelly or honey, 17 grm. (? 0z.); sugar-free jams, etc., 350 
grm. (12 07.). 

Nuts.—Assorted, 7 grm. (} 07z.). 

MISCELLANEOUS.—Sugar, 12 grm. (% oz.) (two large lumps); white or bread sauce, 35 grm. 
(1} 0z.); vegetable or tomato soup, 800 grm. (103 oz.); whiskey, 80 c.c. (1 oz.) ; 
beer, 100 c.c. (84 oz.) ; white wine, 90 c.c. (8} 02z.). 

“The diets shown are roughly of 1,300, 1,100, 1,000, and 700 calories. 
Different examples are given to show variety in the strictest diet. Almost any 
number of variants can, of course, be constructed. The figures representing 
analyses of foods as served are as near the truth as the nature of the work permits. 
The average error may be taken as + 5%, but this is small compared with the 
magnitude of the reductions and the variations of the total amounts of food. The 
foods are weighed as served on the Chatillon scales, on which the weight of the 
plate or small dish is automatically deducted by the device of a shifting dial.”’ 


CHART III.—EXAMPLES OF DIETS 
From The Lancet, 1929 (i) 485. 
I.—About 1,300 Calories. 


Sp. = special—i.e. sugarless (jam or marmalade) 
Calories, 1,840; C., 91; P., 86; F., 66. 
Breakfast Tea 
Grm, Grm, 
Ham ... <a ee in Water biscuits ... _ oo “ae 
Egg ... “ee Ga ion: sme Butter... ae is a sae 
Toast ... ne ae ee i a ai wae ss | 
Butter... ce: si ASF 10 Sp. apricot jam... — oc: ae 
Milk ... oa no sna) 

Sp. marmalade ... as a =e Dinner 
Tomato soup... soe — wa 
Lunch Fried plaice... re — 
Roast Beef dia es « 2 Roast pheasant ... oe — 
Carrot... sae ile coal 50 Savoy... oie -_ a 
Cabbage — “— <o Celery... «ii wea Ac: an 
Stewed pears... pas os San Peaches awe re --- 120 
Toast ... aa ie io we Toast ... — Fen ee, 
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Breakfast 


Fish 

Poached egg 
Toast ... 
Butter... 
Milk 


Sp. marmalade ... 


Lunch 
Roast chicken 
Turnip 
Sprouts 
Baked apple 
Toast ... 


Butter... 


Breakfast 


Two eggs (poached) 
Toast ... 

Butter... 

Milk 


Marmalade 


Lunch 


Roast Mutton 
Carrot... 

Kale 

Apricots 

Toast ... 
Butter... 


Breakfast 


Cold Ham 
Egg 

Toast ... 
Butter... 
Milk 


Marmalade 


Lu mech 


Roast veal 
Celery... 
Spinach 
Stewed apples 
Toast ... 
Butter... 





Calories, 1,840; C., 


Grm. 
70 
20 
10 
50 
20 


95 
50 
50 
80 
20 
10 
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84; P., 85; F., 69. 


Tea 


Water biscuits ... 
Butter 

Milk 

Sp. plum jam 


Dinner 


Vegetable soup ... 
Fish cutlet 
Vienna steak 
Artichokes 

Kale 

Greengages 

Toast ... 
Butter... 


1l.—J/.000 Calories. 


33 
50 
50 
60 
10 


Tea 


Water biscuits 
Butter... 

Milk - 
Sp. raspberry jam 


Dinner 


Vegetable soup ... 
Fried sole 

Ham pattie 
Asparagus 

Leeks ... 

Fresh pear 

Toast ... 
Butter... 


I11.—About 1,000 Calories. 


Calories, 1,010; C. 


Grin 
17 


20 


: P., 68; F., 54. 

Tea 
Water Biscuits ... 
Butter... 
Milk 


Sp. apricot jam ... 


Dinner 


Clear soup 
Grilled plaice 
Fillet of beef 
Cauliflower 
Onion ... 
Loganberries 
Toast ... 
Butter... 
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Fish 
lige 
Toast ... 
Butter... 
Milk 


Sp. marmalade ... 


Minced beef 
Savoy... 
Artichokes 
Rhubarb 
Toast ... 
Butter... 


Fish (fried) 
Toast ... 
Butter... 
Milk 


Sp. marmalade ... 


Roast beef 
Celery... 
Spinach 
Stewed apples 
Toast ... 
Butter... 


Cold ham 
Toast ... 
Butter... 
Milk 
Marmalade 


Minced steak 
Savoy ... 
Artichokes 
Rhubarb 
Toast ... 
Butter... 
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Calories, 990; C., 63; P., 64; F., 51. 


Breakfast 


Grm., 


70 
20 
10 
50 
15 


Lunch 


40 
50 
50 
60 
10 


Tea 


Three water biscuits 
Butter... 

Milk 

Sp. plum jam 


Dinner 


Tomato soup 
Fish (baked) 
Mutton cutlet 
Celery... 
Sprouts 
Peaches 
Toast ... 
Butter... 


LV.—About 700 Calories. 


Calories, 730; C., 54; P., 48; F., 34. 
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Water biscuits 
Butter... 
Milk 


Raspberry jam ... 


Dinner 


Vegetable soup ... 
Veal cutlet 
Cauliflower 

Onion ... 
Loganberries 
Toast ... 

Sutter... 


P., 89; F., 35 
Tea 
Water biscuits 
Butter... 
Milk mee 
Black currant jam 
Dinner 


Tomato soup 
Chicken 
Célery... 
Sprouts 
Peaches 
Toast ... 
Butter... 
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Calories, 700; C, 54; P., 39; F., 34. 


Breakfast Tea 

Grm. Grm, 
Toached egg ve _ me -- Water biscuits ... en ve 14 
Toast ... — oars ne 10 Butter... shied eae — 5 
Butter... we — see 5 Milk ... — cau ide 30 
Milk ... - - x a Sp. Jam (plain)... are Paes 15 

Sp. marmalade ... i oe 15 : 

Dinner 

Lunch Clear soup oe cl oo 
Roast mutton ... — det 25 Grilled fish ea sass sos 70 
Carrot... jie ak a - ae Brussel sprouts ... ee — © 
Kale ... - - sie 50 Cauliflower re fii se 50 
Apricots iat . 60 Stewed pears... pe ios a 
Toast ... ie ; ts 10 Toast ... abe —_ — 10 
Butter... ‘as . ” 5 Butter... aoe com bis 5 


Calories, 690; C., 52; P., 31; F., 88. 


Breakfast Tea 

Grm Grm., 

Egg (boiled) = eas — Two water biscuits ins ion 14 

Toast ... at = _ 10 Butter... ee “ss ie 5 

Butter... pon “ ose 5 Milk ... oes on in oe 

Milk ... ” .-- 80 Apricot jam oie ae we 15 
Sp. marmalade ... : pac 15 

Dinner 

Lunch Clear soup se a ... 200 

Roast beef iin ied 28 Mutton cutlet ... aos ee 

Cauliflower _ ' ws Savoy cabbage ... ioe .. 60 

Sprouts - a i ae Turnip ane Pre - 60 

St. greengages ... waa on 60 Fresh pear _ oe <> e 

Toast ... sae son i 10 Toast ... sie a oe 10 

Butter... vies - ‘ome 5 Butter... mak ‘a a 5 


It will be noted that the amount of protein is low in the last four diets. In my 
experience it is of advantage to give plenty of protein. More meat may be added 
from time to time. 

A milk diet is sometimes used for a time. People are apt to complain of feeling 
weaker upon it, more than on the mixed diets. Four ounces of milk every two 
hours for eight feeds a day gives between six and seven hundred calories of a fairly 
balanced diet. 

An “orange day” is useful, say once a week, or if appetite fails. Six large 
oranges give 370 calories, with about 70 grm. of carbohydrate. Single fruit cures 
continued for long are starvation cures. They do not supply the essential substances 
and cannot be the basis for a permanent diet. Complete starvation can be survived 
for a few weeks only; but men and women can be half-starved for a long time, as the 
history of seers and saints, prisoners and captives, castaways and sometimes of whole 
nations, has shown. Benefit may follow, in some diseases, a prolonged sub-nutrition 
but in the general experience such methods, which take no measure of the basic 
needs of the body, are found wanting. 

Water and other suitable fluids may be drunk freely at any time if the food is 
weighed. If the food is not weighed, it is important not to drink till after all the 
the solid food has been eaten; for to drink during the meal leads to more food being 
consumed. ‘ 

Beer, spirits, and wine have a considerable food value and this must be allowed 
for if they are taken, since alcohol “spares” other foods. The following figures 
show the approximate equivalents in bread. 
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CHART IV.—FooD VALUE OF DRINKS COMPARED WITH BREAD 
(A rownd of a tin loaf half an inch thick weighs 2 0z. (60 grm.) and has a food value of 
about 160 calories. A “ piece” of bread, as put on a plate, is a quarter of this and has a 
food value of 40 calories.) 


(Volume) 

mil, Calories Equivalent amount of white bread 
Glass of beer... --» (200) 100 40 grm. = Two-thirds of a round of bread 
1 oz. whiskey... a (30) 50 20 =,, - A large piece of bread 
2 oz. es ae (60) 100 «=©40 =, = Two-thirds of a round of bread 
4 bottle white wine we. (250) 150 60 ,, A round of bread 
1 glass of champagne ... (90) 65 25 = 14 pieces of bread 
“Gin and it’* ... .. (30) as 17 = 1 piece of bread 
Cocktail (approx.) --- (40) co 4 ,, = A larger piece of bread 


* “Gin and it”’ taken as half gin and half vermouth, but the amount in 1 ‘‘ dose”’ guessed. 


Measures to Increase the Output of Energy 

On the expenditure side it is to be noted that most of the energy used goes to 
keep us warm. The loss of heat is proportional to the area of the surface of the 
body. The more the figure approaches the spherical, the smaller is the surface in 
relation to weight and the less food is needed. Hence fat people need less food than 
thin people. Exposure to cold would be a means by which most energy could be 
lost. But that method would have its risks, and we avoid with considerable success 
any great variation in the temperature of our skins. It has been said, I think by 
Riibner, that the climate we live in is the climate between the skin and the clothes. 

The energy for the movements of visceral muscle, heart, intestines, etc., is only 
a fraction of the intake. And, in ordinary external muscular work the expenditure 
of energy, though considerable, is not great as compared with the intake of food. 
This is why people who take long walks are often disappointed with the amount of 
the hoped-for fall of weight. A very little extra food, which the walker feels has 
been earned, will neutralize the used-up tissue. Exercise is, nevertheless, a valuable 
means of losing weight and may make the difference between a plus or a minus 
balance. Its importance is well seen, as is mentioned above, when the bodily energy 
runs low as in the starving. They walk, move, do everything with an intense 
economy of effort. 

When exercise is combined with loss of heat from the evaporation of sweat the 
results are likely to be better. More heat will be lost if the sweat evaporates 
invisibly, as when loose warm clothes are worn. To wear thick clothes which 
become wet through and are changed causes the loss of some water, which is replaced 
at the next drink, but does not greatly increase the loss of energy from fat. For the 
same reason the loss of weight from an electric-light bath or a Turkish bath is apt 
to be temporary. To swing along in coolish air on a hillside, short of heavy 
sweating, is the desirable exercise. 

Riding is good but has to be fairly hard to compare with walking, and especially 
walking up hill. In gentle riding there is not much muscular work. Von Noorden 
is credited with saying to a plump lady : “ Certainly, Madam, riding is thinning, for 
the horse.” 

The Bergonié chair is useful to exercise the muscles of people unable to take 
long walks—such as those with disorders of the joints, or of the heart and arteries. 

Massage is much in the public eye as a means of keeping weight down. Its 
direct value is not, so far as I know, demonstrated. But massage is, like other 
forms of physical treatment, of great value in improving the local circulation and 
keeping the body fit while a reduction-diet is being followed, especially in persons 
in bed and others who cannot enjoy more vigorous exercise. 

Of drugs, thyroid is by far the most useful. It should be given under medical 
supervision. Health may be seriously impaired and a habit formed by its uncon- 
trolled use. (S. W. Patterson, Brit. Med. Journ., 1934 (ii), 6.) 
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Progress.—Hunger usually disappears in a few days. It is hardly ever enough 
to make a patient unhappy. If variety of food and bulk of vegetables are ensured, 
many people say You are giving me as much as I eat at home.’’ And quite a’ few 
say I am having more than I eat at home.” 

The tongue is often furred for a time. Headache and malaise are unusual, and 
are relieved by more carbohydrate or a square meal. The addition of a little 
glucose as a lozenge between meals four times a day may help. (C.:W. Nissler and 
Burgess Gordon, Pennsylv. Med. Journ., 1929.) 

Weakness is seldom complained of, occasionally by a woman. Ai change of diet 
is then made. Most who are able to exercise feel stronger from. an beginning. 
Anemia or collapse I have not seen. \ 

A rapid reduction régime of 3 to 4 lb. a week needs continued care and watching 
and variation of diet, also at times medicinal treatment. It is not compatible with 
a busy life. Harm may come to an energetic woman who is trying to fulfil all 
her engagements on a too low diet. Particularly, in my opinion, is there risk of 
loss of resistance to infections. Infections are, however, seldom observed in persons 
being reduced under medical care, with adequate rest and exercise. 

Results.—Most people feel better and lighter at once. Benefit is very great, and 
a new life is opened out. In those with circulatory disturbances or a diabetic 
tendency lost health may be restored. The effect upon the chemistry of the body 
of the reduced diet and loss of fat may be illustrated by the improvement in the 
sugar-tolerance curve. My colleague, R. S. Allison, published a paper on this 
subject eight years ago (Lancet, 1927 (i), 537), and among others, R. F. Ogilvie has 
recently reported similar results (Quart. Journ. Med., 1935, N.S., 4, 345). 

The following chart shows the improvement in this respect, the sugar-tolerance 
becoming normal, or nearly so, in the cases in which it was determined after 
treatment. 
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Cuart V.—Improvement in sugar tolerance after treatment. 
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In all, 550 patients have been treated for obesity at Ruthin Castle, out of about 
8,000 patients. 

As regards loss of weight, Mr. Leigh has reported as follows: In a series of the 
last 100 cases of obesity without complications (Group A), and 100 cases of obesity 
with complications (Group B), the results were as follows (average figures used 
throughout) :-— 


Group A: 122 admissions, percentage overweight on admission 36, loss of weight 
3$ lb. per week; length of treatment 38 days. 

Group B: 111 admissions, percentage overweight on admission 23, loss of weight 
2°4 lb. per week; length of treatment 33 days. 

The 41 men in Group A, of average age 50} years, showed a more rapid loss 
(3°9 lb. per week with 28 days’ treatment) than the 59 women, of average age 43} 
years, who lost 2°9 lb. per week with longer treatment, namely 47 days. The men 
were but little more above normal weight (37%) than the women (36%). 
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CHART VI.—Loss of weight on treatment. 


In Group B, with more men (58) and higher age (average 554), the mean age of 
the 42 women being 53, the losses were 2°6 and 2°1 lb. per week with treatment 
averaging 31 and 35 days respectively. Here the men were 25% and the women 
20% overweight. 

The total loss of weight in the 200 cases was 1 ton 9 ewt. At the same average 
rate of loss for the 550 patients, the total loss amounts to 4 tons. 
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We have seen that for the successful rapid reduction of weight that is likely to 
last, special cooking, a variety of food, consideration of individual taste, and 
relaxation of diet at times for medical reasons are needed. It requires organization 
and clinical experience ; and should for the patient be a whole-time task. 

When, however, the weight has been brought to a reasonable figure for the 
height, a person of ordinary wit and restraint can keep it from rising again, or even 
effect, when desired, a slow reduction by simpler means. There is no need to make 
a fuss about being on a diet, or to disturb the household or a hostess. Suitable 
food is found on an ordinary table. The problem is now one of omission of unsuit- 
able foods, not of special cooking. The restriction of carbohydrate is the key to the 
situation. 


Simple Scheme for Slow Reduction of Weight, or Keeping Weight Down 
when Reduced 


At each of three meals, breakfast, lunch and dinner, the allowance of bread is: 
(1) 82 grammes or just over an oz. of white bread. This is a half of a round of a 
2 lb. tin loaf 4 in. thick, i.e. two ordinary pieces of bread as usually cut for a meal, 
or (2) the same toasted, or (3) at each meal, 4 pieces 34 by 25 in. of split toast, or 
(4) at each meal, 24 pieces of © vita-weat.”’ 

These allowances are worth about 80 calories, or 240 in the day. 

The advantage of the split toast is that it goes further than the bread. Smaller 
pieces are palatable with larger pieces of meat, fish, cheese or egg than is the case 
with bread. ~~ Vita-weat’’ has a similar advantage and can be bought ready to eat. 
The split toast is made by taking a 5-in. square of white bread 4 in. thick, without 
crust. Toast each side and then split into two thin pieces. Scrape off all crumbly 
bread and then toast the untoasted sides. Divide each leaf into two, making now 
four pieces. The four pieces should be made to last through the meal, saving, for 
example, one or two for later courses, such as marmalade at breakfast and cheese at 
lunch. 

Take no other food made from flour (such as puddings, scones, biscuits or cakes) 
and no potato; except at teatime that two pieces of thin bread-and-butter, with 
jam if desired, are allowed. There is no method of reducing weight which allows of 
eating freely of teatime dishes 

The appetite can be then satisfied with other foods such as egg, fish, meat, cheese, 
fruit, salads, green and root vegetables. Carrots, turnips, onions are taken freely in 
stews, but not potatoes. Fresh well-cooked greens are eaten with gravy, pepper 
and salt. Butter may be used in fair amount. 

Flavouring—such as mustard, Worcester or tomato sauces, vinegar or ketchup—is 
allowed. Sauces made with oil, cream, and flour, and mayonnaise should not be 
taken, or taken only in very little amount, not more than a small teaspoonful. 
Provided that the bread allowance be not exceeded, any other non-flour food may be 
eaten in moderation by an active person, including second helpings, without 
increase of weight. 

Drink nothing at all till all the solid food has been eaten. Then take fluid. 
It will be found that if the appetite is not appeased, it will be so after the drinking 
of a tumbler of water or mineral water at the end of the meal, or two or three cups 
of tea, with a little milk in each. 

If regular weighings show no increase, further liberties may be taken, e.g. a lump 
of sugar with tea or coffee 

An obese person will sometimes say that it is not possible in ordinary life to 
keep his weight down. My experience is that many people have done, and are 
doing so, to their great advantage, and with enjoyment of meals, having once 
learned the principles and practice of the methods set forth in this paper. 
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Appendix: Abstract of Cases of Obesity 


By A. J. LEIGH, B.Sc. 


The following figures refer to: 


(A) A series of 100 cases of obesity without 


complications ; (B) a series of 100 cases of obesity with complications, e.g. arthritis, 
and (C) to 300 cases of obesity with or without complications including the 200 


cases (A) and (B). 


Number of cases... ats — § 
F. 


M. and F, 


Average age (and range) ... oe | 
F. 


M. and F. 


Average degree of overweight (and M. 
¥ 4) maximum) on admission , 


M. and F. 

Number of admissions = M. 
F. 

M. and F, 

Average loss of weight (and range) M. 
F 


M. and F. 


Average length of stay (and maximum) M. 


F. 
M and F. 


Heaviest patient ... : a 
F, 
Maximum actual loss of weight and M. 
period ie oe ee aes 
Total loss of weight —e oo ae 
F, 

M. and F. 


(A) without 


(B) with com- 
complications i 


plications 


(C) with and with- 
out complications 


41 eas 58 ne 143 
59 ae 12 oe 157 
100 av 100 oie 300 
50-2 (24-64) ... 55-7 (30-77) years 
43-8 (17-76) ... 53-0 (22-73) ° ,, 
46-4 . 54-6 


87%, (max. 106%) ... 25% (max. 89%) ... 


36%, (max. 85%) ... 20% (max. 48%)... 
86%, «oe 98% 

57 = 64 

65 47 

122 ada 11] 


3-91 (1-3-7-0) 
2-85 (0-9-6-2) 


2-64 (0-S-5-9) lb. per week 
2-10 (0-5-4-9)_,, ” 


3-35 w. 2-41 ” ” 


28 days (% mths.) ... 31 days (34 mths.) 


.. @. hos es Oe ew 
38, a We io 
25 st. 10 Ib. 21 st. 10 Ib. 


21 st. 4 Ib. 


554 lb. in 2 mths, ... 
904 )b.in8 ,, 


14 st. 12 lb. 


484 |b. in 11 weeks 
324]b.in14 ,, 


883 Ib. me 748 Ib. 
1,120 Ib. m6 494 Ib. 
2,008 Ib. 1,942 Ib. 


* Total loss of weight 200 cases: (A) and (B) = 3,245 lb. = 1 ton 9cwt. In 550 cases (at the same 


rate) 4 tons. 


Number of sugar-tolerance tests ... 
(S.T.T.) (first admission only) 


Number “of patients with both 
S.'T.T. and B.M.R. 


Number of basal metabolism 
estimations (B.M.R.) 


B.MR. below 90%, of normal 4 = 12% of cases ... 0 


(B) (C) 
34 ae 138 
9 Pr 60 
12 ab 74 


11 = 15% of cases 


B.M.R. done done 
B.M.R. 90 to 110%, of normal 15 = 45% of cases ... 6 = 50% of cases .. 36 = 49%, of cases 
B.M.R. done done done 
B.M.R. over 110% of normal 14 = 48% ofcases ... 6 = 50% of cases ... 27 = 36%, of cases 
B.M.R. done done done 
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SUGAR-TOLERANCE TEST 


The Series (A) was extended to include 100 cases of obesity without compli- 
cations, in which S.T.Ts. were carried out. 


A) without com- BR) with com- 
plications plications 
Number of cases 100 34 
Normal maximum: * Normal curve _ _ 34 14 
‘*Plateau max.” then normal 5 1 
rate of fall 
Slow fall 14 3 
Slow rise, rapid fall 4 2 
Total normal tolerance 57 = 67% 20 = 59% 
Low maximum: Normal rate of fall 5 
Slow rate of fall 7 2 
Flat curve 8 3 
Total increased tolerance pal ows 20 = 20%, 5 = 156% 
High maximum: Rapid fall, ‘‘ lag type” an 7 4 
Slow fall oe _— ll 8 
Slow rise, rapid fall és at 3 1 
** Diabetic ’’ curve ‘ 2 1 
Total decreased tolerance — a me 238 = 23% 9 = 26% 


* The normal maximum range is taken (using capillary blood)—With Hagedorn and Jensen’s method, 
140 mgm. to 180 mgm. (under 60 years) to 200 mgm. (over 60 years) glucose per 100 ml. blood. With 
MacLean’s method used in the earlier cases, 150 mgm. to 200 mgm. (under 60 years) to 220 mgm. (over 
60 years) glucose per 100 ml. blood 


Dr. H. Gardiner-Hill: It seems to me that the crux of a discussion on 
the causes of obesity lies not so much in the immediate factors which produce it, 
which are more or less well known, as in the nature of the underlying metabolic 
mechanism which allows certain individuals to become fat so readily whilst others 
remain normal or thin. We should all agree that in obesity the energy intake has 
exceeded the energy output at some time in the life of the individual. In fact, if 
the individual is gaining weight at any given moment, his energy intake must then 
be on the positive or excess side. No organism can contravene the laws of energy 
and mass and, in the final analysis, a balance-sheet of energy intake, energy output, 
and tissue deposition must be possible. It is evident that no obese individual can 
put on weight without taking something in—food, salt, or water—and that no obese 
individual can maintain his weight if he starves. The important consideration is 
his manner of dealing with caloric excess. It is, I think, in the way the obese 
individual reacts to any slight excess of intake over expenditure that he differs so 
strikingly from the normal and the thin. The latter, experience suggests, are liable 
to the same variations of intake over output but, when they exceed their energy 
requirements, they do not show the same tendency to tissue deposition as the 
obese. Many obese individuals, on the other hand, have the greatest difficulty in 
preventing their weight increasing on what seems to be—at any rate, to them—an 
average normal diet. They tend to store readily the least caloric excess. In 
making this observation, the fact is not overlooked that the digestive and absorptive 
capacity of the obese may not be greatly in excess of that of the normal and thin. 
In fact, quite probably it is, but the evidence suggests that, even if it is, the solution 
of the problem in obssity lies in some more fundamental change. 
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Let me remind you, before discussing the underlying factors in obesity, of some 
relevant clinical data. Obesity occurs in a so-called simple form and in association 
with certain endocrine diseases. In simple obesity, in my experience, a hereditary 
factor is present in something like 60% to 75% of cases. In these individuals, 
moreover, there is suggestive clinical evidence that they have inherited an endocrine 
abnormality in addition to their obese tendency—an abnormality of mild degree it 
is true, not endocrine disease in the usually accepted sense of the term. Admittedly, 
exogenous factors can be cited as the immediate cause of the obesity but this does 
not diminish the importance of the recognition of the underlying hereditary and 
endocrine influences. 

True exogenous obesity seems to be a comparatively rare condition. It is liable 
to occur in certain occupations—-in bakers and cooks, for instance, who are constantly 
tasting food. In other instances simple exogenous obesity can be traced to excessive 
consumption of alcohol, and this is to be attributed to its well-known effects as a 
food sparer. In other instances obesity develops after residence in a hot climate. 
Increased thirst and fluid intake and decreased activity no doubt play their part 
but the evidence suggests that there is some additional underlying metabolic change, 
possibly a lowered setting of the heat regulating mechanism, the biochemical 
regulation of which is probably connected with the functions of the thyroid and 
adrenal glands. 

True endocrine obesity may be found with hypothyroidism, hypogenitalism, and 
with certain pathological lesions of the adrenal cortex. It is also frequently 
associated with pituitary disease. In none of these conditions, however, is it 
invariable if one excepts possibly the adreno-pituitary syndrome which bears 
Cushing’s name. The relationship, however, of obesity to endocrine disease will be 
discussed more fully subsequently. 

To return now to the problem of the underlying factors in obesity. They can 
be discussed under two headings: (1) Psychological factors as appetite and impulse 
to activity or to repose; (2) underlying metabolic anomalies. 


(1) The psychological regulatory mechanism.—One of the factors in the normal 
individual which makes it possible for the weight to be maintained at a constant 
level for years is the delicate regulatory mechanism by means of appetite and 
impulse to activity or repose. In the first place, this is a psychological problem, 
and intimately bound up with the instincts and tendencies inherent in the individual. 
It depends primarily on chromosomal constitution. This instinctive regulatory 
mechanism is also intimately bound up with the functions of the endocrine glands, 
which are known to influence the temperament and emotions of the individual. 
Primarily, the endocrine ‘make-up also depends on chromosomal constitution. ‘I'wo 
factors, therefore, psychological and endocrine, come for consideration under this 
heading. Clinical abnormalities of appetite and activity, or slight abnormalities in 
temperament or behaviour, can be demonstrated in nearly all forms of obesity, and 
minor variations of endocrine constitution or endocrine disease, as has already been 
mentioned, are commonly found. But, even admitting the importance of these 
abnormalities of the regulatory mechanism in obesity, it does not seem possible to 
explain the condition without postulating some underlying metabolic factor too. 
In fact, without some fundamental metabolic abnormality, it seems doubtful if a 
faulty regulatory mechanism could produce such abnormal effects as are found. 


(2) The underlying metaholic change. —It is the nature of the second factor, the 
underlying metabolic change, on which I wish to lay stress in this discussion. In 
the majority of cases of obesity, there is little evidence of any endocrine deficiency. 
The chief peculiarity of the obese is their abnormal capacity for storage of any 
excess of food, salt and water. The main problem seems to me to be the nature of 
such an excessive storage mechanism. It probably depends on endocrine influence 
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and particularly on the group of glands which control storage. Clinical experience 
suggests that such an endocrine storage mechanism could be inherited in some or 
acquired in others as a result of excess food intake, diminished energy expenditure, 
climatic change or endocrine disease. I would postulate, therefore, in the obese— 
if hormonal influences are responsible for their peculiar response to excess food 
intake—some over-activity on the anabolic rather than defect on the katabolic 








side. 

Let me put before you some clinical considerations suggestive of such a 
hypothesis In the first place, one could recall that obesity is common in a number 
of endocrine syndromes, buf that there are probably none, with the exception of 
Cushing’s syndrome, in which it is invariable. We are not certain yet of the 
underlying pathology of Cushing’s syndrome but pituitary basophilism with adrenal 
cortical hyperplasia or an adrenal cortical tumour have usually been found. Obesity 
is present not uncommonly with other pituitary lesions—with para-hypophyseal 
cysts, for instance, and chromophobe adenomata. With these pituitary lesions 
varying grades of dystrophia adiposo-genitalis are generally found, but many 
individuals suffering from these tumours remain normal or thin. Destructive 
lesions of the thyroid and sex-glands are also followed by obesity, but subtotal 
thyroidectomy and castration do not necessarily give rise to the condition. Even 
in myxoedema and eunuchoidism the same variations occur. Why is it that these 
striking variations in fat deposition are found as a result of what appear to be 
similar pathological lesions ? The problem seems to me to be essentially similar 
to that in simple obesity ; the underlying storage mechanism allows certain 
individuals to become fat as a result of certain influences whilst others without it 
remain thin. These facts suggest that the obesity-governing mechanism in these 
endocrine disorders is independent of the endocrine disease, except perhaps in the 
case of Cushing’s syndrome. 

Let us consider also the relationship of obesity to the basal metabolic rate. The 
low basal metabolic rate in myxoedema is not necessarily accompanied by obesity. 
Moreover, in obesity the basal metabolic rate may be low, normal, or high. The 
level of the basal metabolic rate, therefore, cannot be all important. It is the 
mechanism for storage of any caloric excess, whatever the level of the oxidative 
processes——basal metabolic rate or post-absorptive metabolic rate—which is peculiar 




























in these individuals. 

Finally, lei me remind you that there are clinical observations suggesting 
endocrine influence over storage of certain food factors in the body. To take, first 
of all, the question of carbohydrate. Obesity is found with increased, normal, or 
decreased, sugar tolerance. In fact, the sugar-tolerance curves in obesity at different 
periods of life could be interpreted as evidence of a storage mechanism for sugar 
which has gradually become exhausted. Remembering the important rdéle of insulin 
in carbohydrate storage, it is attractive to assume that insulin plays a rdéle in 
obesity, particularly when it is recollected that diabetics, especially children, can be 
fattened to a condition of considerable obesity on large doses of insulin and a high 
carbohydrate diet. 

There is also evidence of endocrine influence over water-salt storage. Obesity is 
accompanied by water-salt storage; this is particularly so in the genito-pituitary 
(Fréhlich’s syndrome), adreno-pituitary (Cushing’s syndrome) and cerebro-pituitary 
forms. Water<salt storage is present in thyroid deficiency and disappears with 
thyroid medication. The opposite condition, defective water-salt storage and 
dehydration, is characteristic of hypocortical adrenalism (Addison's disease), but 
water-salt storage returns with the administration of adrenal cortical hormone and 
sodium chloride. It may be that water-salt storage is excessive in hypercortical 
adrenalism, but the clinical syndrome has not as yet been thoroughly established. 
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Conclusions.—That the storage-powers of the body for food, salt, and water 
depend on endocrine influences appears most likely and it seems to me that it is in 
the endocrine make-up of the individual, either inherited or acquired, especially in 
the degree of activity of the anabolic or storage group of glands, that the solution of 
our problem in obesity lies. This view does not seem to be inconsistent with the 
law of conservation of energy and mass. Undoubtedly, a balance sheet can be 
struck between energy intake, energy output, and tissue deposition, both in fat and 
thin. The difference lies in their method of reaction to excess when energy intake 
exceeds energy expenditure. Either intake is excessive or output insufficient in the 
obese at times of fat deposition, but everyday experience favours the view that 
similar variations in intake over output occur in the normal or thin. Graaf suggests 
that,in the normal, excessive food intake is dealt with by an increase in metabolism 
—his theory of “luxus konsumption.” If this is dependent on endocrine factors 
we would have to assume activity on the katabolic side. In the obese, he suggests, 
this luxury response does not occur. It seems to me more probable that, in obesity, 
the abnormality is on the anabolic side and that over-activity of the endocrine 
glands concerned in storage is responsible for the peculiar behaviour of the 
tissues. 

By adopting such a hypothesis some of the incongruities we have been discussing 
could, I think, be explained ; for instance, the variations in tissue deposition in fat, 
normal, and thin, when appetite has been excessive or activity subnormal; the 
variations in tissue deposition with different levels of the oxidative processes (basal 
metabolic rate) in endocrine disease ; and, further, the variations in the deposition 
of fat, salt and water in what appear to be endocrine diseases of similar pathology. 
On this hypothesis, it could be appreciated too that, in individual cases, whilst 
the immediate causes of obesity would vary, the underlying metabolic peculiarity 
could be the same. In some instances, for example, appetite and intake might 
be excessive ; in others energy requirements might be low. Simple exogenous 
obesity illustrates the former and such endocrine diseases as myxcedema in which 
the oxidative processes are low illustrate the latter. On this hypothesis, moreover, 
a relative preponderance of the anabolic glands would explain the unusual cases of 
hyperthyroidism which develop obesity in spite of a raised metabolic rate. 

When it comes to discussing the specific nature of the anabolic endocrine 
mechanism, difficulty at once arises. We know the importance of insulin in 
carbohydrate storage and are gaining knowledge of the rdle of the adrenal cortical 
hormone in water-salt storage. The influences, however, of the adreno-pituitary 
endocrine mechanism in fat metabolism-—clinically so suggestive—are not at all 
understood. It does, however, seem to me that when our knowledge of the endocrine 
glands which control storage is more complete, we shall probably find why it is that 
when intake exceeds expenditure the fat become fatter but the thin remain thin. 


Dr. Donald Hunter: What I have to say concerns the practical problem of 
weight reduction in gross obesity. In the nine years from 1927 to the present date 
912,677 new patients were treated in all out-patient departments at the London 
Hospital, and of these 2,461 were referred by various members of the staff to the 
department of dietetics, for weight reduction. Of these patients 92% were women. 
Analysis of the case records shows that 1,227 patients attended once only, and 762 
attended more than once, but for less than three months. Of the remaining 472 
who attended for more than three months, 188 were cases of uncomplicated 
obesity, and the others had in addition the following conditions : Hyperpiesia (51), 
arthritis (48), diabetes (47), chronic dyspepsia—including gall-stones (26), 
pregnancy (19), minor injuries (16), emphysema (9), heart disease (8), varicose 
veins (7), uterine fibromyomata (7), flat-foot (6), and other diseases (40). 
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Of the 472 patients 24 were children from 9 to 17 years of age whose weights 
varied between 8 and 16 stones. Omitting these, there remain 448 adults. All 
patients were treated by dietetic means only. Each diet was worked out for the 
individual concerned and contained approximately 1,100 calories, and about 65 grm. 
of protein. Each diet was adequate in its vitamin content, and contained a high 
proportion of salads and green vegetables to give sufficient bulk to satisfy hunger. A 
nurse-dietitian repeatedly interviewed each patient and explained that the diet could 
not fail to lead to loss of weight, and that if the weight chart did not show a 
continued fall the diet was being broken. Many patients with a pathological appetite 
were found to be taking an unbalanced diet, usually because carbohydrate foods being 
cheaper were more readily obtainable. Many of these lost the abnormal craving 
for food on a balanced diet. A few of them, though obedient, did not lose the 
pathological appetite and in these undoubtedly a great effort of will was required to 
adhere to the diet. Of the patients who attended for more than three months, 
80 were disobedient after a time, and therefore gained weight again. In the 
remaining 368 patients a steady loss of weight occurred, usually without discomfort. 
The average loss of weight at intervals up to eighteen months is shown in the 
following table : 


: . Average loss of weight (in stones and pounds) in 
Initial weight Number of : 


(stones) patients 3 months }months 5 montha Gmonths 9 months 12months 18 months 
Under 12 58 1-0 1-0 1-5 1-5 

12-13 80 ] 1-8 1-11 1-11 2°6 

13-14 66 Oy 1-8 2°2 2-4 2°8 2°8 2°9 
14-15 54 1-6 1-13 1-12 1-12 2°5 

15-16 32 1-8 1-1] 2:4 2°5 2°5 3-11 1-5 
16-17 b2 1-3 1-10 1-10 2°4 8-3 

17 - 20 36 2°4 2-4 2°12 2°11 3-0 3-4 3-12 
Over 20 10 1-2 2:7 5-3 2-138 5-10 


The heaviest man weighed 29 st. 3lb., and lost 12st. in two years. The heaviest 
woman weighed 24 st. 5 lb., and lost 3 st. in nine months. All these patients 
were grateful to be thinner, and claimed that they would on no account resume their 
original dietary habits and go back to all the discomforts and disabilities of 
gross obesity. 

It is therefore practicable in an out-patient department to treat obesity by 
dietetic means alone. The difficulties are not physical but psychological. Any adult 
who takes a diet of 1,100 calories must lose weight, for his basal need is 1,500 calories 
or more. if such a diet is balanced and of sufficient bulk to allay hunger, the 
patient will feel quite well and remain able to work. But it is a very human 
story : the patient seeks every excuse to eat what everybody else eats. The figures 
show that 50% of patients never reappear after the first visit, and of the remainder 
only 30% remain obedient. Thus treatment fails in 85% of patients, not because 
the law of conservation of energy does not apply to them, but because they break 
the dietetic rules that have been laid down. 


Dr. Levy Simpson said that he doubted whether a pure exogenous obesity 
explained more than a very small percentage of cases, if one meant by that term an 
obesity occurring in the absence of endocrine abnormality. The contemplation of 
obesity as a mathematical problem of food intake was inadequate. He was glad 
that Dr. Hunter had shown illustrations of patients with gross endocrine abnormal- 
ities in whom diet had achieved a reduction of several stones in weight, because 
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such cases showed the fallacy of concluding from a dietetic success that excessive 
food intake was a real «etiological factor. 

To suggest that people were fat just because they ate too much was as fallacious 
us explaining that in diabetes insipidus people passed a large amount of urine because 
they drank too much. It could not be taught to students that the fundamental 
factors in adiposity were the law of the conservation of energy and similar 
mathematical considerations until it could be explained why, of two people with 
normal metabolic rates and similar food intakes and energy expenditure, one might 
be fat and another thin. Nor was it always justifiable to reflect on the veracity of 
fat patients as to their food intake. 

Pathological hunger was also a very important factor and there was a good deal 
of evidence that such hunger depended on endocrine abnormalities. In one patient 
with definite pituitary obesity, there was such a periodic craving for sweet things 
that to her own personal embarrassment, she devoured a complete box of chocolates 
in a few minutes at a social function. In a similar case this craving occurred just 
before menstruation, and numerous clinical examples could be cited. 

The association of somnolence with adiposity was well known and although both 
depended on a similar pituitary-hypothalamic basis, the somnolence might be a 
factor in the mechanism of the development of adiposity. Many fat people tended 
to sleep between activities and in other less obvious ways to conserve their energies 
by a reluctance to extra exertion. This, however, was endocrinologically pathological 
in its origin. 

So-called constitutional or familial adiposity was probably a genetic dysbalance 
of the endocrine system. It was not at all uncommon to find in one family 
(including near relatives) examples of gigantism, mild acromegaly, Frdéhlich’s 
syndrome, and simple obesity without gross endocrine stigmata. Similarly, the 
existence of endocrine syndromes among certain races depended upon a genetic 
preponderance of some elements of the endocrine system, e.g. gigantism and mild 
acromegaly in Swedes, and the adreno-genital syndrome in Jews. In favour of this 
view was, apart from much clinical evidence, the existence of a numerical deficiency 
of eosinophile cells in the pituitary glands of colonies of dwarf mice. The eosinophile 
deficiency and the dwarfism were hereditary characteristics. 

Adiposity was a very complicated subject and there was considerable evidence 
to support the view that endocrine factors and the hypothalamus were the key to 
its comprehension. 


Dr. Leonard Findlay said that his experience, much of which had also been 
gained in the East End of London, led him to a diametrically opposite conclusion to 
that of Dr. Donald Hunter. Although it was indisputable, as Dr. Hunter had 
insisted, that tissue could only be laid on in virtue of the food eaten and not of the 
air breathed, this did not necessarily mean that everyone made equal use of the 
food ingested. Obesity of pure exogenous origin probably never arose. If /uaus 
consumption were, as Dr. Hunter suggested, at the root of the whole problem, then 
everyone should be steadily increasing in size, for most people were every day 
consuming food in excess of what was required for the repair of wear-and-tear and 
for the supply of energy. But this did not happen. Some persons became fat, 
others, again, became thin, but the great majority retained a remarkably stationary 
weight. Indeed, this varying individual reaction to the food ingested was one of 
the most striking features of physiology. In the household—where the same type 
of food, if not the same quantity, was consumed by all the members, it was not 
necessarily the member with the largest appetite who was the most obese. 

There undoubtedly seemed to be some inherent, and at times inherited, peculiarity 
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in the metabolism of the individual which determined the use he would make of his 
food. Dr. Gardiner-Hill had spoken of this being due to a disturbance of the storage 
mechanism which was another method of expressing the same thing. It was 
possible, of course, that the varying reaction was due to varying activity of the 
endocrine glands, but to which gland or combination of glands was entirely unknown. 
And further, whatever the cause, the individual tolerance varied from time to time; 
it varied with age, it might he modified by disease and it was not infrequently 
profoundly influenced by a pregnancy. 

His (the speaker’s) clinical experience of obesity had been limited to that 
occurring in children under 14 years of age. Many of them had come under 
observation as examples of Fréhlich’s syndrome but it had been exceptional to find 
any evidence in support of such a diagnosis. They had varied in appetite, in 
intelligence, in activity, and in sexual development as other children did. Some 
were slightly tall for their age and in some ossification was in advance. There was 
never any abnormality of the sella turcica, and the blood-sugar curves were within 
normal limits. Some of the children had been under observation for as long as five 
years and demonstrated a feature which must be familiar to all observers. Everyone 
must remember the fat boy at school who, at the University, or later in life, was 
quite a respectable example of manhood. 

One of his patients had increased at the rate of 30 lb. a year (i.e. roughly six 
times the normal) for two or three years and then, without any apparent reason 
(diet and home conditions had remained the same), during the last nine months had 
only put on 2 lb., i.e. about half the normal rate of increase. 

He (Dr. Findlay) quite agreed with Dr. Hunter that by diminishing the intake 
loss in weight would result. But in his experience the diet had to be rigorously 
curtailed. In one child a loss of 32 lb. over a period of five months had only been 
possible when the diet had been reduced to 500-600 calories per day. He was, 
however, against the dietetic treatment of these children because it made them so 
miserable, and as the obesity did not cause any harm and usually diminished 
later on, this treatment was quite uncalled for. 

In conclusion he would draw attention to one point in the problem which was 
of considerable importance, influencing, as it would, the general metabolism and 
especially the estimation of the basal metabolic rate. It was generally believed 
that in the obese the increase in weight was chiefly, if not entirely, due to the 
laying on of fat. This, he believed, was an entirely wrong conception. He had 
already remarked on the increase in height, the increased ossification, and the 
premature sexual development in some of the cases. And it would seem that in 
most of these obese children there was an increase in the muscular tissue as well. 
Dr. Kahn, at the Princess Elizabeth of York Hospital for Children, had been 
investigating many of these children from this point of view.’ Acting on the 
assumption that the creatinine excretion was a measure of the amount of muscle, 
Dr. Kahn had found in all the obese children investigated an excessive daily 
excretion of creatinine, and with few exceptions the increase was roughly propor- 
tionate to the increase (130 to 200% of the normal) in weight. It would be 
admitted that this increase in muscle would naturally call for a greater demand of 
energy, and that the relative increase in fat and muscle must influence the estimated 
basal metabolic rate. It was probably because of the latter fact that the basal 
metabolic rate had been of little help in the elucidation of the problem. 


Dr. F. Parkes Weber said that he agreed absolutely both with what 
Dr. Donald Hunter had said and with what Dr. Levy Simpson had said. The 
problem was, what could be done for the large number of ordinary cases, who not 


2 Arch. Dis. Child., 1936, 11, 81. 
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only had a constitutional tendency to become fat but also had an inordinate appetite ? 
Only about one-fourth of such cases had accepted the dietetic treatment offered 
them at the London Hospital, and though the results recorded by Dr. Donald 
Hunter were good, one asked oneself whether some method could not be devised 
which would attract the other three-fourths of the cases. He believed that the 
treatment of the future would probably consist in some method by which the 
appetite of the patients could be reduced without injuring them and without 
destroying their joy in living. He did not refer to those patients who could afford 
to receive treatment in a sanatorium, where well-selected and varied vegetables 
could be so arranged as to mask the calorie-deficiency and even make the patients 
declare that they were getting more to eat than they had been accustomed to, as 
mentioned by Sir Edmund Spriggs. 
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Seciton of WMeurology 
President—F. L. Gouua, O.B.F., F.R.C.P. 


CASES SHOWN AT THE MEETING HELD AT THE NATIONAL HOSPITAL, QUEEN 
SQUARE, DECEMBER 19, 1935 


Transverse Myelitis of Doubtful A&tiology.—J. H. Hunt, M.D. 


D. J., female, aged 13; under the care of Dr. George Riddoch. 

History.—Five months ago (June 1, 1935) sudden onset of pains in the thighs 
and a desire to micturate. Two minutes later her legs became weak and she could 
not stand. A few minutes later both legs were completely paralysed, she could 
not sit up in bed and was quite numb from the waist downwards. There was 
incontinence of urine and faces. Next day she had headache and was drowsy and 
feverish. Transferred to the Queen’s Hospital for Children. Slight neck rigidity, 
complete paralysis below D6. Abdominal reflexes absent. Knee- and ankle-jerks 
and plantar responses absent. All forms of sensation lost below D7. Cerebrospinal 
fluid: Faintly turbid; 441 cells (92% polys.; 8% lymphocytes) per c.mm.; total 
protein 0°06% ; cultures sterile. Wassermann reaction negative. 

June 26: Cerebrospinal fluid; Fine coagulum, 14 cells (small lymphocytes) ; 
total protein 0-2%. Blood-count: W.B.C. 17,600 (67% polys.). 

September 9: No improvement with regard to paraplegia. Cerebrospinal fluid : 
5 cells ; total protein 0-02%. 

On examination (October 29, 1935).—Bladder distended (18 oz. of residual 
urine). Anal sphincter quite relaxed. Cranial nerves normal. 

Motor system: Cannot sit up without using her arms. Wasting of lower six 
intercostals on both sides. Complete flaccid paralysis of all muscles of both legs. 

Reflexes : Abdominal reflexes, knee- and ankle-jerks and plantar responses 
absent. 

Sensations: Complete loss of all forms of sensation below D6 on the right and 
D7 on the left; narrow band of impaired sensation above this. 

Cerebrospinal fluid: No block; cobweb coagulum; one cell per c.mm.: total 
protein 0:08% ; Wassermann reaction negative. 

Blood-count normal. Blood Wassermann reaction negative. Urine normal 
except for a trace of albumin. No sugar. 

It is probable that the whole of the cord below the level of D7 has disappeared, 
as the tendon reflexes have never returned, and temperature tests have shown that 
the legs remain warm under all conditions, indicating sympathetic paralysis. 

It is difficult to understand the wtiology. I think the most reasonable suggestion 
is that of a virus infection which has affected the cord from D7 downwards and 
destroyed it. 


Mar.—Neuwr. 1 
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Three Cases of Neuromyelitis.—J. H. Hunt, M.D. 
I.—With bilateral optic atrophy (? Devic’s disease). 


E. H., female, aged 39, under the care of Dr. George Riddoch. 

History.—One year ago, gradual onset of misty vision in left eye, followed two 
months later by misty vision in right eye also. Six months ago: Weakness of both 
legs, which diminished after a while. Impairment of vision increased. 

On examination (3.12.35).— Findings on general examination normal. 

Cranial nerves: Visual acuity «5 right, so left. Visual fields: Central scotoma 
in both eyes. Fundi: Bilateral optic atrophy, left more than right. Right pupil 
larger than left; reaction of right pupil to both light and convergence less well 
maintained than that of left. 

Motor system : Slight weakness of all movements of right leg. Reflexes: Normal 
except that the left plantar response is not so markedly flexor as is the right. 
Sensations: Slight hypowsthesia D3 to D7. Hypoalgesia D3 to D7 and also over 
both feet. Cerebrospinal fluid: Normal; no evidence of block. Blood-count : 
R.B.C. normal; W.B.C. 11,000 (65% polys.). Skiagram of skull: Normal. 


I1.—With bilateral facial palsy. 

N. C., male, aged 36, under the care of Dr. Gordon Holmes. 

History.—Thirteen days ago (24.10.35), after a ‘‘ cold,” gradual onset of a severe 
aching pain in the lower back. Constipated. Girdle sensation “like a tight band” 
round chest. Seven days ago paresthesi in finger-tips and toes, weakness of both 
hands and both legs; difficulty in passing water. Numbness inside mouth. 
“My gums felt numb.” “I couldn’t tell whether the water I drank was hot or 
cold till it reached the back of my throat.” 

Two days ago: Ataxia marked; could not walk without support. 

One day ago: Weakness of right side of face. 

On examination (November 6, 1935).—Looking ill. Tongue dry and furred. 
Temperature 100° F. Pulse 92. Bladder distended (17 oz. of residual urine). 

Cranial nerves : Complete right facial palsy of lower motor neurone type. Taste 
not appreciated on either side of anterior two-thirds of tongue. 

Motor system: Weakness and hypotonia of both arms, trunk, and both legs. 
Patient cannot stand or walk. 

Reflexes: All tendon-jerks absent Lower abdominal reflexes weak, Plantar 
responses both extensor. 

Sensations: Peripheral hypoesthesia, hypoalgesia and thermhyposthesia of 
both arms and both legs, spreading up the trunk to the level of D8. Anssthesia, 
analgesia and thermanesthesia of toes. Vibration sense absent below L3. Position 
sense impaired in both hands and absent in toes of both feet. Deep pain to pressure 
increased in both feet. : 

Cerebrospinal fluid: No block. Slightly yellow; fine coagulum, with 63 cells 
(12% large monos., 51% small lymphos.) per ¢.mm.; total protein 0°275%; 
Wassermann reaction negative. Blood-count normal. Blood Wassermann reaction 
negative. 

Progress.—November 9 (three days after admission): Gradual development of 
a complete left facial palsy of lower-motor-neurone type; arms, trunk and legs 
improving in muscle-power and sensation. 

November 18: Left facial palsy beginning to improve; muscle power in arms 
normal. Trunk and legs stronger. Only slight sensory loss over feet now. 

November 25: Left face normal. Complete right facial palsy still. Beginning 
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to walk. All tendon reflexes still absent. Plantar responses both extensor. Position 
sense a little impaired in both feet. 

December 11: Tendon reflexes beginning to return in arms and legs. Right 
facial palsy still complete: electrical reactions show complete reaction of degeneration. 


[Il.— With bilateral eighth nerve involvement. 

A.G., male, aged 58; under the care of Dr. C. P. Symonds. 

History.—Four months ago (August 1935): Gradual onset of a continuous 
“ swishing noise” in the right ear “like poplar trees blowing in the wind.” Three 
months ago: Slight deafness in both ears, which progressed for some weeks “ until 
my wife could hardly make herself heard” and since then hearing has steadily 
improved. ‘'wo months ago: Gradual onset of tinglings and numbness in both 
feet and up the back of the legs to the buttocks. Six weeks ago: Left leg weak. 
Onset of giddy attacks when he moved quickly. Four weeks ago: Admitted to Guy’s 
Hospital. Both ears slightly deaf (nerve deafness; both legs weak. Knee- and 
ankle-jerks absent. Posterior column sensory impairment in both legs. Cerebro- 
spinal fluid 128 cells (25% polys., 75% lymphocytes) per e.mm. ; total protein 0°4%. 
Cerebrospinal fluid a week later: 90 cells (12% polys.). Two days ago: Legs too 
weak to walk without support. 

On examination (14.11.35).—External ears normal; no wax. Drums normal. 
Temperature 99°5°. 

Cranial nerves: Partial bilateral nerve deafness. The labyrinths of both sides 
function less briskly than is normal to cold caloric tests. Motor system : Weakness 
of trunk muscles. Generalized weakness of all movements of both legs. Patient 
cannot walk without support. Reflexes: Abdominal reflexes all absent. Knee- and 
ankle-jerks absent in both legs; bilateral indefinite plantar responses. Sensations: 
Hypowsthesia and hypoalgesia over both legs from L3 to 85. Position sense 
impaired in toes!of both feet. 

Cerebrospinal fluid: No block. Fluid slightly yellow. Eighty-eight cells (6% 
polys.) ; total protein 0°95%. Wassermann reaction negative. 

Blood-count : R.B.C. 3,900,000; Hb. 79%; W.B.C. 12,400 (76% polys., 23% 
lymphocytes). Blood Wassermann reaction negative. Urine normal. Skiagram 
of spine normal. 


Comment.—I think these three cases belong to the same group as my first case, 
a diffuse myelitis affecting, perhaps, the peripheral nerves, and, perhaps, the cranial 
nerves too. In these three cases cranial nerves have been involved in all; in the first 
the two optic nerves, in the second the two facial nerves, and in the third the two 
auditory nerves. In the second and third patients the fifth nerves also were involved 
for a while. These three cases resemble each other in many other ways; they 
all show spinal cord involvement, and two of the three show peripheral nerve 
involvement too. In the second and third cases the cells and the protein in the 
spinal fluid were much increased. In all three there is a leucocytosis in the 
blood. 

Many think there is no such thing as Devic’s disease; they consider it to be a 
symptom-complex rather than a disease in itself. The prognosis is usually good ; 
two of these three patients have improved considerably, one is going home to-morrow. 
The cord symptoms have improved more quickly than those due to the cranial nerve 
involvement. 


Discussion.—Dr. A. G. YATES asked whether the optic atrophy in Case III was regarded 
as a post-neuritic atrophy, and had these cases any relationship to myelitis with optic neuritis 
of which examples had been published from time to time ? 














434 Proceedings of the Royal Society of Medicine 22 


The PRESIDENT asked whether the sinuses had been investigated. 


Dr. G. $8. HALL said that had there been no evidence of pyramidal involvement in the 
second case, the most likely diagnosis would have been acute infective polyneuritis. This 
was almost certainly due to a virus infection, and there was evidence in this case of a 
widespread affection of the nervous system. It was, therefore, not unlikely that the 
pyramidal tracts might also show some temporary affection. He did not regard the case as 
one of neuromyelitis. 


The PRESIDENT said he thought that this kind of case had been met with more frequently 
of recent years than formerly; he did not think that the explanation of the difference could 
be that in earlier years they were not recognized. Probably some new form of virus was 
going about. 


Dr. HunT (in reply) said that the condition of the optic nerves in the first case was 
regarded by him as a post-neuritic atrophy. The sinuses had been examined, and they were 
clear. 


High Cervical Tumour with Unilateral Phrenic Paralysis.—C. P. 
Symonps, M.D., F.R.C.P., and J. H. Hunt, M.D. 


R. F., male, aged 49. 

History.—Eighteen months ago had attacks of hiccough intermittently for ten 
days. Fourteen months ago had pains and tinglings over right shoulder and down 
outer side of right arm. Occasional giddy attacks when moving quickly ; all these 
symptoms disappeared in two months’ time. Three months ago: Return of the 
pains and tinglings in right arm, and giddy attacks. Two months ago: Weakness 
of right hand, becoming progressively worse. One month ago: Weakness of right 
leg and also of left hand. 

On examination (December 1, 1935).—General findings normal. 

Cranial nerves: Vertical nystagmus at rest, also on downward and lateral ocular 
movements. Slight weakness of right side of palate and pharynx. Slight wasting 
and weakness of right sternomastoid and trapezius. Slight wasting and fibrillation 
of right side of tongue. 

Motor system: Wasting, weakness and inco-ordination of right arm. Slight 
wasting of all intrinsic muscles of right hand. Marked weakness of trunk muscles. 
Accessory muscles of respiration moving poorly on right side. Litten’s sign 
absent on right side. All movements of right leg weaker than those of left. 

Reflexes: All tendon reflexes brisker on right side than on left. Abdominal 
reflexes absent. Left plantar response less definitely flexor than right. 

Sensations: Peripheral hypowsthesia of left arm and leg. Hypoalgesia and 
thermanesthesia of right side of face and down the left side of the body C2-Dé5 and 
L2-82. This loss is most marked, amounting to complete analgesia and therm- 
anesthesia, over the segments C5 and 6 and L4. Position-sense absent in both 
hands and right leg; less impaired in left leg. Vibration-sense impaired in all 
limbs, in right more than in left, in arms more than in legs. 

Sympathetic system: During the sensory examination it was noticed that the 
whole of the right arm, trunk and leg were covered with “ goose skin” (contraction 
of erectores pilorum) with a sharp edge down the mid-line of the body. No definite 
difference could be made out in the colour or temperature of the skin on the two 
sides. 

Vestibular reactions normal. Cerebrospinal fluid normal; no evidence of block. 
Blood-count normal. Blood Wassermann reaction negative. Skiagram of skull and 
spine normal. Skiagram of diaphragm: Right side paralysed. 
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Definite phrenic paralysis on the right side has been confirmed by X-ray 
examination. A high cervical extramedullary tumour was diagnosed [by C. P. §.]. 
The question of how this phrenic paralysis has been caused is a difficult one. It may 
be a tumour at the level of C4 and 5, pressing on the anterior-horn cells, or it may 
be a tumour higher up affecting the vascular supply to these cells. One of us 
[(C. P. S.] has seen a case like this which turned out to be extramedullary, but 
there are many features in favour of this being a case of syringomyelia. Against 
this, however, are the increased tendon-jerks in the right arm, and the rapid onset 
of the symptoms. 


Dr. MACDONALD CRITCHLEY said that one of the difficulties in connexion with high 
cervical tumours was to explain the occurrence of focal signs referabie to segments below 
the lesion. Most striking of these was wasting of the small muscles of the hand, and it was 
difficult to explain why such wasting should occur. Some had favoured the view that it 
was due to an involvement of the arterial supply of segments of the cord lower down, by 
an extramedullary tumour high in the cervical region. He (the speaker) did not think 
that was the correct explanation here, because in this patient the wasting of the small 
muscles of the hand was unilateral, and since the arterial supply of the grey matter was 
derived from the azygos anterior spinal artery, wasting should be symmetrical, were it due 
to vascular occlusion at a higher level. 

There was one indication which either confirmed this hypothesis or contradicted it, 
namely, whether the small muscles of the thumb were intact. If wasting of the small 
muscles of the hand was due to arterial occlusion higher up, the thumb muscles should 
escape, as the dorsolateral group of anterior horn cells were supplied by branches from the 
circumferential arteries at that particular segment of the cord. 


PosTscRIP?T.—Ap aneurysm of the upper end of the right vertebral artery was 
found post mortem. On microscopical examination of a section of the cervical cord, 
a syringomyelic cavity was seen in the right anterior horn, extending from the level 
of the aneurysm above to the fourth cervical segment below. [J. H. H.| 


Calcified Aneurysm in the Region of the Pituitary —DrNis Brinton, 
M.R.C.P. 

E. S., female, aged 49, single. Occupation: Clerk (till about four years ago). 

In summer 1928, she began to suffer from generalized headache, which was at 
first constantly present, though subject to exacerbations noticed after lunch or tea. 

Early in 1929, she consulted an ophthalmologist, with the idea that eyestrain 
might be responsible for her pain. Glasses were prescribed, but no relief followed. 

Vision was first noticed to be failing in the summer of 1929, and from the patient's 
account of this early failure, it is evident that it affected the right temporal field, 
probably chiefly in its lower quadrant. In July 1929, after the sight had begun to 
deteriorate, and for that reason, she underwent the first of a number of nasal opera- 
tions. These included the removal of a polyp, the removal of the septum, various 
applications the nature of which is uncertain, and an operation “ for draining the 
sinuses and clearing the antrum.’’ The last operation was performed in February 
1930. In spite of these measures, the vision of the right eye became progressively 
poorer, until, in October 1930, she realized that she was totally blind in that eye. 

The sight of the left eye was first noticed to be failing only about Christmas 
1930: again, from the patient's account, the first failure was evidently in the 
temporal field of that side. It has progressed very slowly up to the present 
time, until now she can only see to the nasal side. What vision remains is 
quite good, enabling her to find her way about without difficulty and even to read 
for a few minutes at a time. She states that “as the sight faded, so did the 
headache’: for the last eighteen months she has had very little headache, and 
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for the last two or three months, virtually none. Before the pain disappeared, 
it had acquired a definite character, being an incessant dull ache over the right 
eye, sometimes in the right lower jaw and occasionally behind the right ear. 

The katamenia were regular until four years ago; for the last year no loss has 
occurred, and in the intervening time it was irregular. For the last two years the 
patient has been much troubled with “ hot flushings.”’ 

On admission to the National Hospital (October 29, 1935) there was found to 
be no perception of light in the right eye, while the left visual field showed a 
complete temporal hemianopia, coming up to the fixation-poini. The visual acuity 
of that side was ;°5. There was advanced primary optic atrophy on the right, and 
the left disc was also unduly pale. The skin was uniformly smooth, pale and fine, 
while hair was absent from the axillze and limbs, and sparse on the pubis. The hair 
of her scalp was plentiful, but fine and silky; she stated that this had always been 
so. There was a tender spot on the right side of the. forehead, just above the inner 
end of the right brow. She was neither unduly fat nor thin, and her blood-pressure 
was 158/100. The blood Wassermann reaction was negative. 

Skiagrams of the skull showed a spherical calcified suprasellar mass, with a 
normal sella turcica. In the antero-posterior view, the mass was seen to be a 
mid-line structure, but to project more to the right than to the left. The deposition 
of calcium was chiefly peripheral, and there was some suggestion of lamination. 

On November 7, thorotrast was injected by Mr. Geoffrey Jefferson into each 
internal carotid, and subsequent arteriograms revealed a small collection of 
thorotrast projecting into the base of the calcified mass from the left internal 
carotid. These findings made the aneurysmal nature of the mass almost certain, 
and further surgical intervention was considered inadvisable. 


Discussion.—Dr. J. BRANDER said that, to him, the appearances in the skiagrams 
were compatible with those of a large cystic tumour, with a thick capsule, the vessels, 
shown up by the thorotrast, being displaced by such a tumour. He asked whether other 
skiagrams showed blood entering the cystic swelling. 

A point which was significant in connexion with an endocrine origin of the signs referred 
to was the condition of the fingers. The tips of this patient's fingers were characteristic of 
anterior pituitary deficiency, and the absence of secondary sex characters was probably also 
due to pituitary deficiency. 


Dr. MACDONALD CRITCHLEY asked whether Dr. Brinton considered that the changes in 
the skin and in the hair distribution were to be associated with an endocrine disturbance. 
It must be unusual to get changes like this series from a calcified aneurysm in the internal 
carotid. 


The PRESIDENT asked whether the sugar tolerance had been tested. 


Dr. BRINTON (in reply) said that the mainly peripheral distribution of the caleium which 
outlined the tumour was to him much more suggestive of aneurysm than of a cystic tumour, 
in which he would have expected a greater predominance of calcium centrally. There were 
no skiagrams showing more definitely blood entering this mass, but he could not agree 
with Dr. Brander’s suggestion that displacement was alone responsible for the appearances 
in the skiagrams shown, as by far the greater bulk of the mass was on the right side 
whereas the suspicious thorotrast shadow was only on the left. He thought that the lack 
of filling of the tumour might easily be explained by the assumption that it had become 
solid with laminated clot. 


So far as the signs of endocrine disturbance were concerned, these might as well be due’ 


to secondary pituitary upset from the tumour as to a primary pituitary neoplasm. In any 
case the patient was certain that her present hair distribution had been the same during all 
her adult life. The sugar-tolerance had not yet been tested. 
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Lymphadenoma with Spastic Paraplegia.—W. R. HENDERSON, F.R.C.S., 
and J. H. Hunt, M.D. 

R. S., male, aged 19; under the care of Dr. Gordon Holmes. 

History.—T wo years ago, swelling in the left side of the neck which grew in the 
course of the next three months to the size of a tangerine orange. This persisted 
for one year and then, after a course of radium-therapy, rapidly disappeared. 

Two months ago: Gradual onset of pains in the back, worse on coughing and 
sneezing. One month ago: Pains and weakness in the legs. The weakness has 
increased since then. 

On examination.—Many small glands palpable in the left posterior triangle of 
neck. Summary of biopsy report: “ Fairly typical of lymphadenoma.” 

Cranial nerves normal. Motor system: Marked weakness and ataxia of both 
legs. Patient cannot walk without support. Reflexes: Lower abdominal reflexes 
absent ; knee-jerks exaggerated ; bilateral extensor plantar responses. Sensations: 
All forms of sensation markedly impaired below D10. 

Blood-count : R.B.C. normal ; W.B.C. 19,400 (82% polys.; 17% lymphocytes ; 
1% eosinos.). Blood Wassermann reaction negative. 

Cerebrospinal fluid: Partial block; 1 cell per c.mm. Total protein 1-0%. 
Wassermann reaction negative. 

Skiagrams: Spine normal. Chest: Enlargement of mediastinal glands. 

Progress.—Under deep X-ray therapy to the spine (eight applications) the 
paraplegia at first increased, knee-jerks disappeared, and sensory loss deepened. After 
the fifth application the patient began to improve, and has progressed steadily since. 
He is now receiving daily injections of Dr. Mervyn Gordon’s lymph-adenoma 
vaccine. 


? Syphilis of Lung: Case for Diagnosis.—W. R. HENDERSON, F.R.C.S. 

T. G., male, aged 71, retired sea-cook ; under the care of Dr. Gordon Holmes. 

History.—Five years ago, severe hemoptysis, recurring several times during the 
course of a few weeks. Slight cough and dyspnoea on exertion since then. 

Four months ago, first noticed weakness of right arm, with wasting of right 
shoulder muscles. This has progressed. 

On examination.—Many carious teeth. Radial arteries markedly thickened 
and beaded. Blood-pressure 160/89. Some few dilated veins over the chest wall. 
Percussion note a little impaired with diminished breath sounds over left chest 
posteriorly, and over right apex anteriorly. Cranial nerves normal. 

Motor system: Generalized wasting of right arm; fibrillary twitchings seen in 
muscles of right shoulder girdle. All movements of right arm slightly weaker than 
those of left. Reflexes : Tendon-jerks all markedly impaired except for those of left 
arm and right knee-jerk. Sensations: Analgesia and thermanesthesia over leit 
fifth cervical distribution. Cerebrospinal fluid: Normal ; no block. Blood-count : 
Normal red cells. W.B.C. 13,200 (76% polys.). 

Skiagram: Lungs, large diffuse patches ; ? increased fibrosis, ? secondary deposits. 


Discussion.—Dr. H. G. GARLAND said that there was a possibility of a primary neoplasm 
being present in this case. The X-ray appearances were typical of secondary deposits in-the 
lungs. It was difficult to explain the hemoptysis so long ago, but it was not known whether 
the X-ray shadows had been the same for some years. An enlarged gland was evident in 
the left side of the neck, and fibrillation was present in the left triceps. 


Dr. P. C. CLOAKE asked as to the micturition difficulty which apparently was increasing. 
A primary growth in the prostate might explain this symptom and might also be the source 
of secondary deposits in the lungs and in the spine. 
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Dr. RONALD JONES said that this might be a case of syphilis of the lung. Such cases 
were rare. As the history extended back four years, the diagnosis of carcinoma was by no 
means certain. He was satisfied that a diagnosis of pulmonary syphilis would be in accord 
with the skiagram of the chest. A negative Wassermann reaction did not preclude this 
diagnosis. It was not probable, however, that this diagnosis would explain the neurological 
signs. 


Dr. J. H. Hunt said that in favour of syphilis was the fact that the knee- and ankle-jerks 
were diminished. Dr. Gordon Holmes, however, thought that this finding might be explained 
by the patient’s age. 


Mr. HENDERSON (in reply) said that the prostate was enlarged, but he regarded the 
enlargement as benign. 
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Continuously Evacuated X-ray Tubes 
By T. E. Atirpong, D.Sc. 


Introduction.—Ever since the days when Crookes investigated the beautiful 
forms of the glow discharge in a vacuum tube it has been the practice to construct 
experimental vacuum tubes, X-ray tubes, and valves in such a way that they can 
readily be pulled apart for examination or alteration, re-evacuating them by a pump 
to the required degree of low-pressure. Formerly this process of re-evacuation was 
highly protracted, and for demonstration purposes glass tubes used to be sealed off 
from the pumps at various pressures, and it was from one of these rather low- 
pressure Crookes tubes that Réntgen observed the fluorescence which he finally 
tracked down to the" X-rays’ diverging from the anode. The pressure of gas in 
tubes emitting X-rays was found to vary with time, causing fluctuations of intensity 
of the X-rays, and the Crookes osmotic pressure regulator was devised to maintain 
the gas pressure within narrow limits. This type of X-ray tube was in almost 
exclusive use until the end of the war, by which time the very high vacuum tube of 
Coolidge had been developed. In this tube the current originates in the hot 
tungsten filament and is not dependent on the residual gas pressure as in the older 
tube. To avoid poisoning the tungsten, the vacuum must be at least ten to one 
hundred times better than in the gas tube, but obtaining this high degree of vacuum 
in the Coolidge tube in 1913 presented no special difficulties because for twenty 
years the lamp industry had been perfecting the technique of heat treatment of glass 
and metal components of lamps. 

Two years later Gaede and Langmuir made great contributions to the technique 
of evacuation by the development of the vapour condensation pump. Until that 
date all pumps had operated on a mechanical basis: a vane or flail or globule of 
mercury trapped a volume of air and compressed it, forcing it past a non-return 
valve. That type of pump, whilst admirable at high pressures, had an extremely 
small speed at low pressures, rendering the final exhaustion of tubes tedious. The 
new pump, however, used a jet of hot molecules of mercury as the impellent; any 
gas molecule entering the jet was almost certain to be struck by mercury molecules 
and given a component of velocity in the direction of motion of the mercury. As it 
was almost impossible for a gas molecule to travel against the mercury stream 
without collision, the jet acted as a Maxwell demon. The speeds of these types of 
pumps of various forms are greatly in excess of anything that can be obtained by 
mechanical pumps, and moreover they are particularly suitable for use at vory low 
pressures. The operating fluid—-mercury—was chosen on account of its low boiling- 
point “in vacuo,” and from the fact that it readily condensed on a cold surface and 
could therefore be removed as a liquid from the region around the hot jet. 

The condensation pump gave a great impetus to laboratory experimental work, 
making it possible to evacuate to very low pressures in one-hundredth of the time 
formerly taken by the mechanical pumps. The lowest pressures were only 
obtainable by the removal of mercury vapour from the apparatus connected to the 
pump. In laboratories this was accomplished by the use of liquid air as a refrigerant, 
in sealed-off glass tubes; great care was taken to evaporate all mercury from the 
tube by prolonged heating during manufacture, trapping condensible vapours in a 
liquid-air trap placed between the tube and the pump. The sealed-off glass tubes 
passed into general use where liquid air was unavailable, though in the academic 
Mar.—Rap. 1 
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laboratory the practice of evacuating tubes continuously was maintained for the 
sake of flexibility and economy. 

Discovery of the Apiezon* oils.—In 1928, C. R. Burech® of the Metropolitan- 
Vickers Electrical Company started some experiments on the impregnation by oil 
under vacuum of a number of insulating materials in general use in the electrical 
engineering industry. During his experiments he found that he was unable to obtain 
very low pressures, on account of the relatively high vapour pressure of the oil used 
for impregnation, so he set up a still to separate the light from the heavy fractions 
of oil. This still was constructed on similar principles to that employed by 
Professor von Hevesy in the evaporative separation of the mercury isotopes. 
Briefly it consisted of a condensing surface placed nearer to the surface of the 
distilland than the mean free path of any of the. molecules of the distilland. In a 
mixture of two liquids of different molecular weights the mean velocities of the 
molecules are in the inverse ratio of the square root of their molecular weights, so 
that if all molecules leaving the surface of a mixture of liquids are condensed before 
they experience collisions with other molecules, the distillate will be richer in the 
lighter constituents than is the distilland. This principle of evaporative distillation 
is particularly suitable for the distillation of molecules of very high molecular weight 
many of which would suffer decomposition at the higher temperatures required in 
the other well-known process of fractional distillation which takes place at much 
higher pressures. 

Burch found that from one of the mineral oils commonly used in rotary vacuum 
pumps, many hitherto unseparated fractions could be obtained with decreasing 
volatility, one of the residues being an oil of very low vapour pressure at room 
temperatures yet having a boiling point “ in vacuo” below the cracking-point of the 
oil. This oil he immediately applied to a single-stage metal condensation pump of 
the type formerly employing mercury, and showed that it was far more suitable than 
mercury, in that pressures well below the familiar “X-ray vacuum” could be 
obtained without the use of any cooling reagent. Experiments showed that 
pressures as low as 10°* dynes/cm? could be obtained in valves and X-ray tubes by 
evacuation without the assistance of a refrigerant, and that the vapour pressure of 
the oil itself at normal temperatures was of the order of 10°* dynes/em*. In 
addition to the low vapour pressure oil, Burch discovered a number of viscous fluids 
of low pressure suitable for use as sealing compounds for joints in vacuum apparatus, 
and demonstrated the applicability of the new technique opened up by these materials, 
by operating a high power three-electrode wireless transmitting valve placed directly 
on the top of an oil condensation pump, the valve having many joints on it sealed 
by one of the new sealing compounds. Experimental X-ray tubes and rectifiers 
were also evacuated by these oil pumps and operated up to 350 kv. 

Development of continuously evacuated X-ray tubes.—Clearly, if no refrigerant is 
needed to condense the vapours of the liquid in the pump, the former objections to 
the use of continuous evacuation, as applied to X-ray tubes, disappear, and in 1932 
the Metropolitan-Vickers Electrical Company began the construction of a tube 
specially for medical deep X-ray therapy. The sealed-off glass tubes then in use 
were of frail construction, and were seldom operated at their rated voltage and 
current, but by reducing the operating voltage from 200 kv. to 170 kv. in an attempt 
to increase the useful life of a tube, the intensity of X-radiation falls by some 30%. 
Thus increased treatment times partially off-set the gain in life of the tube, and 
experiments with high intensities were almost impossible. It was decided to make 
the new tube a high-intensity tube, and in order to avoid the risk of damage when 
operating the tube at rated voltage, the insulating envelope was to be made of 
porcelain instead of glass, the thickness of the porcelain being chosen to render the 
tube almost indestructible. 


' ame(ov, absence of pressure. 2 Burch, Proc. Roy. Soc., 1929, 123, 271. 
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The new tube was designed, on the basis of previous experience, to operate at 
any current up to 10 ma., and on a steady voltage of 200-250 kv., in order to obtain 
the minimum effective wave-length of radiation and the maximum possible depth 
dose for a given voltage. Special attention was given to the accessibility of the 
cathode and anticathode of the tube, so that replacements of these could be made in 
the minimum possible time. The tube was made completely shock-proof, and 
sufficient lead was placed on the tube to absorb almost completely the X-radiation 
generated at full output. 

The tube is shown diagrammatically in fig. 1 (p. 4), its essential features being 
enumerated in the table attached to the figure. To provide the requisite degrees of 
freedom, the tube was mounted on to a lifting mechanism which could hoist the 
tube through a vertical distance of 4 to 5 ft., and, in addition, the X-ray beam could 
rotate in a plane perpendicular to the axis of the tube exactly as advocated by 
Holfelder and as employed in the Holfelder “cannon.” An advantage over the 
“eannon”’ is that the anticathode is almost at the extreme end of the tube instead 
of at its mid-point, and the tube therefore need only project from the wall of the 
treatment room by a distance of about 4 ft. to give the required clearance for the 
setting-up of patients in any position. The general appearance of the tube mounted 
in its supports and enclosed in a steel panelled cubicle is shown in fig. 2. 

The tube has three najor vacuum joints and a few minor joints, sealed by low 
vapour pressure compounds. The joints consist of flat steel or porcelain surfaces 
machined and ground to a degree of accuracy hitherto only associated with optical 
work. Indeed the only test possible for the surfaces is an optical one, depending on 
interference fringes being formed at the surface during the test. The ground joints 
are placed in contact and sealed by a grease or bituminous compound, and provided 
the surfaces are preserved in good condition, these sealing compounds will not flow 
through the joint under the pressure of the atmosphere. Only one or two joints are 
normally disturbed, one to remove the anticathode occasionally, and one to remove 
the cathode. It has been found by experience that the anticathodes last several 
thousands of hours before the gold target distorts. The target is readily removed by 
unsoldering one threaded joint. Cathodes are usually replaced every two months 
if the tube has been in constant use, and for this purpose the central tube, fig.’ 1 D.D, 
has to be withdrawn and a new cathode screwed into position. Fig. 3 is a full-scale 
reproduction of such a cathode, showing the 0°4 mm. tungsten spiral clamped into 
its holder. 

The lead protection on the tube is sufficient to reduce the X-rays which escape 
when the shutter is closed to an intensity of the order of 10°” r/second at the surface 
of the tube. This complete protection has been provided to enable two or more 
tubes to be operated from one generator without having to interrupt treatment by 
other tubes when the patient in one treatment room is being changed. The X-ray 
shutter on the tube has been made automatic by the introduction of a Bowden cable 
and control motor, and is operated by a push button on the control desk. Provided 
the lead protection between each tube is adequate, each tube may be operated at full 
voltage and full current with no danger to the operator. A further advantage 
arising from this is that treatment can be accurately timed: the tubes are operated 
at the required voltage and current continuously, and the act of opening the X-ray 
shutter starts a clock recording the time of treatment. This feature is of great 
importance when administering large intensities. 

X-ray output of the tube-—The X-ray output of the tube is larger than has been 
customary with glass tubes. The reasons for this are to be found in the higher 
voltage, the smallness of the voltage ripple from the direct current generator, and in 
the use of a gold target. The minimum focal skin distance fixed by the geometry of 
the tube is 23 cm. and at this distance and at 250 kv. constant potential, 10 ma. with 
filtration amounting to 0°85 mm. copper and 1 mm. aluminium, the skin dose with 
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wide fields amounts to 500 r/minute. On the other hand the tube operates steadily 
at currents of a fraction of a milliampere giving radiation of high penetrating power 
having a skin intensity of 1 r/minute, so that it is eminently suitable for the 
protracted-fractional treatment of Coutard. Indeed for this form of treatment the 
tube is exceptionally well qualified, as it may be operated at high intensity without 
fear of damage, and the skin intensity reduced to low values by using a 100 cm. 
applicator, together with heavy filtration, thus increasing the depth dose by 10 to 
15%. So far as the tube is concerned the “ cost per patient treated ” is independent 








F1a. 3.—Removable cathode for tube. 


of the technique of treatment employed, a condition only obtained with continuously 
evacuated tubes. 

The gain in intensity with increased voltage is shown for different field sizes in 
fig. 4, for a distance from the target of 40 cm. The voltage is very nea constant, 
a ripple of a few per cent. at 10 ma. being permitted, but with pulsating oltages the 
intensities would be from two to three times lower than the values quoted, whilst the 
percentage depth doses would be smaller than those given in fig. 5, which Yelate to a 
number of different field sizes at a focal-skin-distance of 40 cm., operating the tube 
at 200 kv. D.C. with a 3% voltage ripple. In this figure the actual skin intensities 
are also quoted in r/minute/milliampere. The “ half-value” thickness of copper for 
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the radiations at 200 kv. after having passed through 1 mm. of copper and 1 mm. of 
aluminium is 1°6 mm., and at 250 kv. is 1°9 mm., thus testifying to the smoothness 
of the D.C. supply. 

Operation of the tubes.—As these tubes are of fairly recent development it is 
clearly impossible to quote results of operation over very long periods of time 
though those installed have been used for more hours per annum than is customary, 
and an integrated operating experience of 12,000 hours has already been accumulated 
in hospitals, in addition to the research experience gained in the factory. The 
outstanding feature of this experience has been the absence of breakdown of the 
more important components of the tube. No porcelain has punctured, no pump 
has ceased to operate, no target has suffered seriously—though two have begun to 
leak water vapour after some thousands of hours of life and have been restored in a 
nominal time—and no tube has been internally damaged by condenser discharge, 
etc. Owing to inexperienced handling on a few occasions air has been admitted to the 
tube at incorrect times, and in one case hot oil vapour from the pumps was blown 
into the tube, necessitating a thorough cleaning of the tube. Even in this latter 
case, however, it is interesting to note that the tube could be operated at 180-200 kv. 
immediately after the mistake had been made, and the cleansing process was left to 
be carried out when a favourable opportunity arose. 

The tube has been designed on fairly liberal lines and it is known to operate at 
over 300 kv. constant potential, and that the water does not boil in the anticathode 
at 12-15 ma. on full voltage, but tubes have not been tested to destruction. For 
higher voltages a larger design on the same principles is being constructed, tenta- 
tively for 500 kv., and a design equivalent to two of these in cascade has been 
developed, and the manufacture of such a tube is already weil in hand. In all cases 
the basis of the design is the construction of an indestructible tube operated on 
steady potential to give the maximum penetrating power and depth dose for a given 
peak voltage. The speeds of pumping have been increased in these larger tubes in 
proportion to their volume so that the time of pumping should be about the same 
as for the 250 ky. tubes. This time is about an hour starting from atmospheric 
pressure, but normally the time necessary for the diffusion pumps to operate when 
starting-up the tube daily is only twenty minutes, and voltage can then generally be 
applied in a few minutes. 

To avoid the inaccuracies of timing the start of treatment, an electrically 
operated shutter has been designed to open and close in half a second. This enables 
the tube current and voltage to be maintained at a steady value indefinitely and 
greatly adds to the ease and accuracy of treatment. For the higher voltage tubes 
this feature should also improve the operation of the tubes themselves, as greater 
instability is to be expected during the process of raising the voltage on the tube 
than during the operation at a steady value. This of course applies to sealed-off 
tubes likewise. 

The direct-current generator.—Reference has already been made to the reasons 
for the choice of constant potential on which to operate the tubes to greatest 
advantage. The general objection to constant potential is that if it were applied to 
a sealed-off X-ray tube, such a tube would be seriously damaged if the gas pressure 
in it should rise suddenly. These rises of gas pressure facilitate discharge in the 
tube and when operated on a steady potential generator the discharge is only 
limited by the capacity of the condensers in the generator and the resistance in the 
circuit. A figure of 100 calories would not be excessive for the energy stored in a 
moderately-powered D.C. generator at 200 kv. and it can well be imagined that even 
a fraction of this energy concentrated in a gas discharge might cause considerable 
damage to a tube. With the continuously evacuated tube, however, the danger 
from a momentary rise in gas pressure is negligible, as the porcelain is indestructible 
and the rest of the tube is made of steel. Thus no objection can be raised to a 
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steady potential generator, and the radiologist has everything to gain from the 
shorter mean wave-length of the radiations produced thereby. 

The principle of evacuation is also applied to the thermionic rectifiers, two of 
which are applied in the Greinacher circuit for 250 kv. and 4 in a circuit due to 
Cockcroft for 500 kv. In each generator the valves are placed one on top of another, 
directly above a pumping plant which like that of the tubes is made fully automatic. 
An example of these valves is shown in fig. 6, for 250 kv. Each valve consists 








FiG. 6.—Two 250 kv. thermionic rectifiers. 


of a cathode, anode, and cylindrical porcelain envelope of adequate thickness to 
make it indestructible at 250 kv. The cathodes have interchangeable filaments, 
access to which can be obtained by removing a small port at the side of the valve, 
and drawing out a special spiral spring on which the filament is mounted. Thus for 
filament replacements only small vacuum joints have to be broken and the main 
joints to the porcelain should not require attention except for infrequent cleansing of 
the valves. 

Experiments were made to determine the best shape and spacing of cathode and 
anode to give a low saturation voltage of the rectifiers. This was necessary in view 
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of the large currents, 20-25 ma. D.C., taken by two tubes operating in parallel on 
one generator. The design finally selected gives a saturation current of 1 amp. at 
about 1,500 volts, yet the valve will withstand a reverse peak potential of 300 kv. 
Occasional troubles have been experienced with the rectifiers when a leak has 
developed owing to excessive room temperature or to incorrect replacement of a ground 
joint in the filament assembly. The presence of a high gas pressure in the tube has 
caused sharp focusing of the current on the anode and subsequent melting of the 
steel which has then condensed on the porcelain. The rectifiers have however still 
been capable of operation, and have then been dismantled and cleaned with acid 
when convenient. The upper limit of voltage on the rectifiers is set by spark-over 





Fic. 7.—Control equipment including illuminated diagrammatic indicator. 


and there is no objection to raising this by increasing the length of the porcelain. 
Up to 400 kv. rectification by one valve seems to be practicable. 

The application of continuous evacuation to tubes and rectifiers has been greatly 
assisted by the introduction of fully automatic control of the pumping plants. The 
sequence of starting the pumps is governed by relays and controlled by only one 
master switch. , To assist in fault location, and to give a general picture of the 
electrical conditions of the X-ray plant an illuminated diagrammatic indicator has 
also been developed and is placed on the control desk shown in fig. 7. This 
indicates the sequence of operations of pumps, vacuum taps, transformer, rectifiers, 
condensers, tubes, and shutters. Finally; automatic protective devices have been 
installed to safeguard the apparatus against failure of the water-supply, 
overloads, &c. 
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The regulation of the generator voltage is by auto-transformer and multiple 
tapping switch, giving 400 increments of voltage between zero and full voltage. 
The rating of the transformer and auto-transformer have been made liberal to 
reduce the difference between the steady voltage available on zero and on full power 
output. This is desirable to eliminate violent fluctuations of X-ray intensity with 
changing load. On some equipments the rating can be so bad that when the 
current taken by the tube is reduced by say 30%, the voltage on the tube increases 
very considerably causing a big difference in the mean wave-length of the rays and 
creating an actual increase in the skin intensity. Fig. 8 gives an indication of the 
difference between the “r’ output at 200 kv. as the current varies from 3-10 ma., 
and the “r” output keeping primary voltage constant and altering only the tube 
current from 3-10 ma. (dotted curve). From this curve and fig. 4 it can be 
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computed that the increase in current caused a drop in voltage (keeping the primary 
voltage constant) of only 6-7 kv. from 200 kv. 

Developments of continuously evacuated tubes are now being actively made in 
other parts of the world, notably America, where several high-voltage tubes are 
pumped with the Apiezon oils, and operated with varying degrees of success. 
Details of these were reviewed by Mr. Read at the Annual Conference of the 
Institute of Radiology, December 1935. 


[NoTE.—I wish to acknowledge my indebtedness to Mr. G. S. Innes, Dr. C. A. Marison, and 
Mr. H. M. Parker, for the curves of X-ray intensities. The measurements were taken in the Sheffield 
Radium Centre, and later extended by Mr. Parker in the Christie Hospital, Manchester. ‘The develop- 
ments described are the results of the combined efforts of many members of the Research Department 
of the Metropolitan-Vickers Electrical Company, Limited, Manchester, and I am indebted to 
Mr. A. P. M. Fleming, C.B.E., Director, for permission to publish this account. I wish further to 
thank Dr. Frank Ellis, Dr. Ralston Paterson and Dr. J. S. Fulton for the valuable assistance they gave 
when the design of the tube was originally under consideration. | 
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Experiences in Manchester with the Metropolitan-Vickers Tube 
By Rauston Paterson, M.C., F.R.C.S.Ed., D.M.R.E. 


IN his paper, Dr. Allibone has covered quite a wide and most interesting field in 
addition to telling us about the Metropolitan-Vickers continuously evacuated tube 
—incidentally largely his own creation. I would like to confine myself to the more 
limited subject concerning which your Secretary asked me to speak, namely our 
experiences in Manchester with this tube. 

As many of you must be aware, two tubes of this type were first installed in 
Sheffield, and shortly afterwards a complete unit was installed in the Christie 
Hospital and Holt Radium Institute in Manchester. The latter has been in constant 
use for the last fourteen months, and it is concerning that period that I will try to 
give you such details as may seem to be of interest. 

Many questions might be put to me regarding our experiences with the tube, but 
perhaps the most significant ones would be :— 

(1) Has it proved a reliable, useful unit ? 

(2) What about costs ? 

(3) Does it seem to afford any new medical features ? 

First of all: “Is it reliable?” I think it is a fair answer to say that, compared 
to most X-ray units which I have known, the Metropolitan- Vickers tube has proved 
genuinely satisfactory, quite robust, and not unduly temperamental. During the 
fourteen months’ use it has been running steadily on two shifts per day, except 
during the holiday period, i.e. it has been running from 7 a.m. to 10 p.m. daily, and 
often thereafter into the small hours, for research exposure work. There is no 
question therefore but that the tube has been kept busy. During the whole of that 
period the longest breakdown on tube or plant has been two days. 


TABLE I,.—METROPOLITAN-VICKERS TUBE. 


Analyses of tube stoppages over 12 months working at 13 hours per day. 


1 Minor stoppages of from 10 minutes to 2 hours sii ope dee oie 19 
2 Stoppages interfering temporarily only with work schedule, i.e. from 2 to 12 hours ll 
3 Major breakdowns 
Main transformer repair 2 days 2 
Rectifier repairs 14 days ! a. a " ss = 
82 
Total hours worked oo. 8,185 
Total hours out of action 172 


Table I shows a detailed analysis, abstracted from the daily log, of all stoppages, 
however trivial, during the twelve months’ period October to October. A word of 
explanation is necessary. The first group, which I have called minor stoppages, 
consists almost exclusively of extremely trivial items such as blown fuses, safety 
relays, &c., most of which could have been remedied in a very short time by a good 
technician or electrician. This is particularly the case in that the plant is well 
equipped with automatic fault-indicators both on the control panel and in the’ main 
fuse-box. For the sake of collecting and accumulating data, the Metropolitan- Vickers 
Company desired to service our plant entirely themselves, even for these trivial 
items, with thé result that it has occasionally taken from half an hour to an hour and 
a half to get the operatives along to repair something which we could have done 
ourselves in five minutes. The second group of stoppages were of the type, filament 
replacement, leak in vacuum, replacement of rectifier anodes, and such like, or, many 
of them, of a nature inherent to the final trying out of a new design and unlikely to 
represent permanent weak spots. Replacements of improved design have eliminated 
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most of the earlier fault foci. The only breakdowns putting the plant out of 
commission for more than twelve hours were :— 

(1) Main transformer fault, brought on by repeated switching on and off at full 
load before the distantly-controlled shutter was installed, and (2) main rectifier 
system fault, taking one and a half days to put right. The tube appears to require, 
at least running double shift, a general overhaul about once every two or three 
months, replacing all filaments, &., so as to avoid the burning out of filaments at 
undesirable times. These overhauls have been done over the week-ends without 
disarranging the working schedule. 

The second question I am being asked frequently is ‘‘ What is it costing you ?” 
Here one enters a frankly controversial field upon which perhaps the new Middlesex 
 four-of-a-kind ” layout may very well yield interesting data. 

The Metropolitan-Vickers design differs from the orthodox design in two 
features—financially speaking: (1) Its high initial cost per tube. (2) Its low 
upkeep or running costs. 

The decision as to whether the latter balances or outweighs the former is one 
which can only be decided in relation to the needs of each individual hospital. We 
are operating on a fixed annual upkeep charge regardless of hours of use, so that, 
running double shifts as we do, the financial balance has proved very decidedly in 
favour of the Metropolitan-Vickers tube as compared with the orthodox sealed-off 
tube and valve replacement costs. Whether the same would be true for a tube 
used only intermittently or for relatively short periods per day, is a completely 
distinct problem. 

As a point of interest in this connexion, the ‘“r” output, of which I will have 
more to say in a moment, is quite high, hence the number of patients per tube (and 
per technician’s salary) is quite good. 

Table II has been prepared for me by the Hospital Superintendent, and is an 
analysis of the actual running costs per month based on a six months’ assay, 
covering all maintenance and replacement costs. 


TABLE II,—METROPOLITAN-VICKERS PLANT. 
Monthly running costs at 13 hours per day. 


&éa 4, 
Maintenance at £150 per annum ... 1210 0 
Electric current, 864 units at 1-6d. 515 0 
Water, 2,000 gallons per day 015 0 


So much for the mechanical and financial aspect of things. The basic problem 
must, after all, centre around the medical features of the treatment rendered possible 
with the new tube. 

From the point of view of general flexibility, the tube possesses the already 
more or less well-known features of the cannon type of tube, initially devised by 
Holfeider, with a slight advantage in respect to the typical Holfelder cannon, in 
that owing to the earth anti-cathode, the applicator is at the end of the cannon and 
not at the middle. For all ordinary antero-posterior and lateral work, e.g. on the 
cervix uteri, cesophagus, and so on, the tube is perfectly flexible and patients can be 
“set up” quite speedily. For “tricky” work such as on the vulva, axilla, and 
Holfelder breast, the tube lacks one direction of movement as compared to 4 
completely universal-joint type of flexibility. In practice, however, it is possible to 
“set up” any area exactly as desired though it may take somewhat more time to 
do so than with a completely universal tube. 

One real advantage of the tube is its ability to carry heavy applicators, or 
applicators and distance pieces, without any trouble or loss of mobility. I should 
mention too, in passing, the silence of working and the shock-proof features which 
the Metropolitan-Vickers tube possesses in common with any cannon type of lay- 
out. The complete removal of all high tension to another room altogether, combined 
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with absolute protection from stray radiation, appears to have resulted in a definite 
lessening of radiation sickness as compared with exposure to a more open type of tube. 

From a medical point of view, to my mind two main departures from the normal 
present-day 200 kv. plant are (1) the marked increase in X-ray output, and (2) 
the slight increase in potential; the tube runs steadily at 250 kv. continuous 
potential. To me the novel feature has certainly been the high “r” output. 
While fully conscious of the fact that all the logic and experience of present-day 
knowledge points to the advantage lying in the Coutard practice of low-intensity 
work, I have purposely set out to try and accumulate comparative data by running 
the tube frankly at its maximum output. The obvious feature of its use in this way 
is the large number of patients which can be dealt with by a single tube, even using 
very prolonged periods of overall radiation and daily treatments to every patient. 
Working at 40 cm. and 1 mm. copper equivalent filtration, very few actual exposures 
take over three minutes, most of them something in the region of one to two minutes. 
Certainly with exposures of this calibre, the technician has to watch his work very 
carefully. A 40-second error, for instance, may mean an overdose of 100 “r.” 
Fortunately, during the year under review we have had a technician of far above 
average ability and we have therefore had no such accidents. As a counterpart of 
these risks with very short exposure, there is the consoling thought that the one to 
two minute exposures do not allow time for the operator to forget or for his attention 
to wander. 

Table III shows the actual “‘r’’ output at 40 cm. measured with back-scatter 
for various field sizes—a range from 80° r"’ minimum for a small field to 140 “r” 
for large areas. 

TABLE III].—METROPOLITAN-VICKERS SET. 
Radiation output measured with back-scatter. 
250 kv. 10 ma. F.S.D. = 40 cm. 


Filter = 1 mm. Cu. (eqniv.) + 1 mm. Al. 
Diameter of field lotensity r/min. 
0 74 
5 cm, 80 
0 . 108 
BD. we 124 
0 ., 132 


One interesting consequence of the extremely short exposures is the ability to 
set up patients in ideal, but difficult, positions which can only be held for brief 
periods and which would not be tolerated for even ten to fifteen minutes continuously. 
A large percentage of head-and-neck treatments are carried out with the patients 
standing up against the applicators; they simply set themselves up against the tube 
and in one minute and forty seconds the exposure is complete—almost the perfect 
“snapshot ” applied to “ therapy.’’ Two side-issues of these abbreviated exposure- 
times are worth mentioning. One is that the technician does not get time to 
weary, merely sitting at a window watching a clock (or an ammeter occasionally). 
The other is the absolute necessity for a distantly controlled shutter in place of any 
type of hand-controlled mechanism. It is impossible for the technician to get out 
of the room quickly enough to avoid considerable scatter exposure from the patient. 

In addition to running a standardized technique at high intensity, with a view 
to comparing results later against results of the low intensity school, we have also 
tried to carry out several definite experiments, contrasting high and low intensity 
on the same patient in relation to skin reactions. We have, for instance, compared 
three-hour exposures daily against three minutes, other factors being equal. Results 
of these experiments have been somewhat inconclusive, although they are suggestive 
that the advantages of a really low intensity may not be so great as is perhaps 
believed. The high ‘r’’ output of the tube can also be taken advantage of, either 
to achieve distance or high filtration without undue protraction of exposure time. 
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80 to 100 cm. distances are easily practicable, using the standard applicators and 
distance pieces. High filtration equally is quite possible because of the initial 
intensity of the beam. Table IV, for instance, gives the half value layers for three 
different filter set-ups. The first filter is the equivalent of 1 mm. copper—on 
account of the initial 0°8 steel of the wall of the tube a standard thoraeus is not 
possible—but the second and third filter combinations are as near as we could go 
to a single thoraeus and a double or super-thoraeus. Table V shows the “vr” output 
obtainable in air at 40 em. with each of these filters. 

If distance or high filtration is not wanted, the tube can be run for low intensity 
work at + or even } ma. just as steadily and as smoothly as at 10 ma. 

After high output the other main feature of the tube is the 250 kv. continuous 
potential; here, perhaps, one should have made more use of the tube to carry out 
investigations in comparison with ordinary 200 kv. work. This problem has, 
however, already been tackled in effect by the use of high filtration on 200 kv. plant, 
and is bound to be investigated by 300 to 400 kv. tubes which exist in several places. 
So we have for the most part limited ourselves to intensity studies, and have done 
nothing of any moment in relation to voltage. 


TABLE I1V.—METROPOLITAN-VICKERS X-RAY SET. 
Half value layers in copper at 250 kv. 


Filter (in millimetres) H.V.L. mm. Cu, 

1:0 Fe + 0-2 Cu + 1-0 Al, approximately equivalent to 1-0 mm, Cu... one 
1-0 Fe + 0-5 Sn + 0-2 Cu + 1-0 Al, approximately equivalent to thoraeus filter iio. 
1-0 Fe + 1-0Sn + 0-6Cu + 1-0 Al, ’ approximately equivalent to double thoraeus filter 3-3 

TABLE V.—METROPOLITAN-VICKERS SET. 

Radiation output in air at different qualities. 
250 kv. 10 ma. Focal distance = 40 cm. 
Filter (approximate equivalent) Intensity r/min, 

1 mm. Cu. =P a ; 74 

‘Thoraeus ; ; : 41 

Double thoraeus oe io 24 


In this short paper I have tried to give actual concrete figures regarding the 
tube, and to set down quite fairly—as we have found them—the advantages and 
disadvantages of the tube as a medical weapon. Should the credit side of the 
picture seem to have been stressed more than the debit side, I must repeat, in 
conclusion, that though the tube is a good toy, it is a costly one. 
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? Poikiloderma Congenitale: Two Cases for Diagnosis.—M. SYDNEY 
Ju THOMSON, M.D. 
As these two cases are obviously examples of the same condition it will perhaps 
be convenient to take them together. 
(1) The first patient was shown at a meeting of the Section in February 1923 
by Dr. Whitfield and the case remained undiagnosed at the end of the meeting.’ In 
December of the same year I described it more fully, and with a second example, in the 
British Journal of Dermatology and Syphilis.2 The giri, now aged 14, was the fifth of 
seven pregnancies. There was no parental consanguinity. The eruption first started 
on the buttocks at the age of 1 month, when there appeared small, swollen, tense, 
and bright scarlet patches. These rapidly enlarged and similar changes were soon 
noticed on the prominences of the cheeks. The hands were cyanosed and swollen, 
the but the feet were not affected. Pressure revealed the underlying telangiectases. 
und Gradually the swelling subsided and the vessels became more evident. Between 
the May and October of that year the network of capillaries developed on the eyebrows, 
in the free edges of the ears and on the posterior and external surfaces of the limbs— 


the traumatic areas. At this stage pressure at the edge of the eruption caused 
complete disappearance of the vessels. In the centre, however, it revealed slight 
residual pigmentation along the lines of the capillaries. The swelling had completely 
vanished but the surface of the skin was shiny and faintly wrinkled. Over the 
vessels there was a suggestion of depression of the skin, these depressions exactly 
following the vagrancies of the capillaries. The eruption rapidly became brighter as 
a result of heat, or crying, and during teething, whilst cold caused blueness. The 
histology showed slight hyperkeratosis with slight cedema and irregular acanthosis. 
There was some atrophy in places and confusion of the epidermo-dermic boundary. 
Slight hyperpigmentation and cedema were present, with a cellular infiltration of the 
pars papillaris. The capillaries were distinctly dilated but there were no signs of 
new formation. There was also slight cystic dilatation of the sweat-glands. 

To-day, twelve years later, the vascular network is stlil very evident on the face 
but some of the marbling has been replaced by pigment. On the legs and forearms 
this replacement by diffuse and “smudged” pigmentation is practically complete. 
The hands are bluish, with some residual telangiectatic network. 


| Proceedings, 1923, 16 (Sect. Derm., 75). 
2 1923, 35, 455. 
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As a small child the patient suffered from rickets. Some three years ago a 
simple fracture of the leg took four months to heal. The general health has been 
good. All investigations in 1923 gave negative results. More recently radiography 
of the whole skeleton showed no definite bone disease but the forehead is low and 
disproportionately wide as compared with the lower face. Although there are no 
striking bone changes these facts are of some interest in view of the findings in 
other cases. Incidentally I may say that the blood calcium and _ phosphatase 
estimations give normal results. 

(2) In the second case the patient is an only child; the mother had no other 
pregnancies. There is no consanguinity between the parents. In this girl, now 
aged 6 years, the eruption apparently began as a pink swelling when she was twelve 
months old. The story is thereafter indefinite but the vascular network was 
certainly present at the age of 3 years. Two years ago she suddenly lost all the 
hair of the scalp, and eyebrows and all her eyelashes.. Since then the hair on the 
scalp has regrown to a great extent, but on the other areas it still remains scanty. 
(There has always been partial absence of hair on the eyebrows and eyelids in the 
first case.) The face and the posterior aspects of the elbow areas now show the 
same striking network of vessels as in the first case. Here again, the reactions to 
all tests—including renal, blood-calecium, and phosphatase—have been normal. The 
teeth, too, are normal in structure and development in both cases. This child, 
however, has definite microcephaly with microphthalmos, the corneal measurements 
being 8 mm. There is partial optic atrophy, high myopia, and marked restriction of 
the fields of vision. Intelligence and general condition are otherwise normal. 

Several colleagues and myself have searched the literature thoroughly. The 
poikilodermas, particularly that of Jacobi, the livedos, telangiectasia hamorrhagica 
hereditaria, the numerous types of hzwmangiomata, the various bone diseases 
associated with eye changes, and many other conditions have all been considered 
very carefully. Nowhere have we been able to find an exactly similar picture, and 
it is because I believe that we have here a definite unrecognized entity that I refer 
more briefly to two other cases. 

One of these was shown at a meeting of the Section in June 19311 by Dr. G. B. 
Dowling. Dr. J. A. Drake recognized it as belonging to this group and Dr. Dowling 
has since assured me that he is in agreement with that view. The patient was a girl 
aged three years in whom the eruption first appeared on the cheeks at the age of 
eight months. Later the arms became affected. 

The other patient was the younger sister of the patient in my first case, and was 
the next child to be born. In this girl the eruption first appeared on the cheeks at 
the age of 34 months, the buttocks being next affected. This patient also was 
seen very early, when tense swelling was present. Gradually the network of vessels 
with the intervening pale patches developed. Radiography of this child showed 
rudimentary radii and ulne, whilst the metacarpals and phalanges of the thumbs 
were completely absent. Disproportion of the cranial bones developed. At this 
point the child became seriously ill, and was admitted to another hospital, where 
she died before the events were reported to me. A post-mortem examination was 
made, but nothing obviously relevant was discovered. Of course the autopsy was 
not carried out with a direct interest in the cutaneous condition, and so it is possible 
that some important feature was missed. Certainly the organs were not submitted 
to microscopy. 

To summarize these four cases: The patients are all girls. The eruption began 
in infancy as a pink swelling, the telangiectatic network making its appearance 
later. When the network is evident it is seen over traumatic areas. The 


1 Proceedings, 1931, 24, 1648 (Sect. Derm., 80). 
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mucous membranes have never yet been involved. I suspect, too, that some bone 
abnormality is always present. 


Discussion.—Dr. I’. PARKES WEBER said he felt sure that these two cases were examples 
of a congenital-developmental abnormality of the blood-vessels of the skin. He preferred to 
speak of congenital-developmental diseases, because in many diseases and abnormalities 
which were inborn, the signs of the disease or abnormality, though potentially present at birth, 
first obviously developed at various ages after birth, even as late as middle life. He would 
place the present cases in a group by themselves, though he did not doubt that cases of 
the same nature had been observed, if not published. He would compare them to other 
congenital or developmental abnormalities, such as angio-keratomata and various types of 
vascular nevi. 

In one of these two cases shown by Dr. Thomson there was an element of nevus 
anzmicus also present, he thought. Nevus anw#micus was sometimes associated in the same 
patient with a condition of telangiectatic nevus. 


Dr. I. MUENDE said that a similar case had been described in 1928, by Bruno Bloch,’ 
as a ‘“dyshormonal dermatosis.”” The patient had peculiar hyper- and de-pigmentation, 
atrophy, and telangiectasia of the skin, together with evidence of pituitary disturbance— 
dystrophia adiposo-genitalis. 


Dr. H. CorsI said that these were among the most interesting cases that he had ever 
seen at meetings of the Section. 

He would add one more possible diagnosis to the several suggested by Dr. Thomson, and 
that was xeroderma pigmentosum. There was a close resemblance to a mild degree of 
X-ray atrophy, and if the patients survived long enough he thought that one day a malignant 
growth might well develop on such skin. : 


Dr. H. SEMON asked whether the pituitary fossa had been skiagraphed. 


The PRESIDENT asked whether Dr. Thomson had made investigations as to the possibility 
of congenital syphilis in the children and the parents. The second child gave the impression 
of being a congenital syphilitic. Had the Kahn and Wassermann reactions been ascertained ? 


Dr. THOMSON (in reply) said that for a long time he had considered the possibility of the 
condition being xeroderma pigmentosum, but eventually he could not see how it would fit 
in with that. The pituitary fossa had been examined by X-rays, but nothing sufficiently 
gross to be significant was found. The question of syphilis was investigated, and other 
tests were carried out, but all the results were negative. 


Angioma Serpiginosum.—M. SypNEY THOMSON, M.D. 


This patient, a widow, aged 450, first noticed discoloration of both feet about two 
years ago. Gradually the lesions spread and became more purple. She says that 
tere is little to be seen first thing in the morning but the purple becomes more 
intense throughout the day. The distribution over the dorsa of the feet, on the 
legs—particularly the outer aspects—and on the lower thighs is very clear. On 
the thighs the small early lesions are best seen, where they show as minute 
pin-head-sized telangiectases. Although these grow and do acquire somewhat 
circular characters, nowhere is there any purpura. A further point of distinction 
from Majocchi's disease lies in the fact that there is nowhere any sign of central 
resolution. The soles of the feet are free from telangiectases. There is no irritation 
and there have never been any vasomotor symptoms. The only point of interest in 
the relevant histories is that the patient used to suffer from metrorrhagia, and that 
hysterectomy was perforined four years ago. 


1 Schweiz. med. Wehnschr., 1928, 9, 1074. 
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Discussion.—Dr. J. T. INGRAM suggested that the condition was simple telangiectasia, 
He did not know why Dr. Thomson should describe it as a new formation of capillaries; 
why not a dilatation of pre-existing capillaries? He thought that angioma serpiginosum 
had punctate lesions, red and brown spots, not seen in this case. 


Dr. F. PARKES WEBER said he thought that the condition in the skin of the legs in this 
patient was an idiopathic result of frequent and long-continued dilatation of the small blood- 
vessels of the part, the dilatation becoming, after a time, permanent, i.e. there was a 
permanent ectasis of the superficial small blood-vessels and capillaries. That dilatation 
might be due to different causes, such as cold, which he thought might be the exciting cause 
in the present case, acting in a congenitally predisposed individual. A permanently 
telangiectatic skin was not rarely seen over the nose and face of elderly people who had had 
frequently recurring flushing of that part, excited by drinking too much tea, &c. The 
final reactive result in all such cases was different from that of ordinary people. The 
capillaries yielded to the recurrent reaction and ultimately refused to return to the normal 
size. 

Dr. THOMSON (in reply) said that if this was an ordinary simple dilatation of the 
capillaries usually present in the skin, he did not see why there should be the very marked 
tree-like branching. In the second place there were puncte on the upper thigh, where one 
could see pin-point vessels, and the eruption had spread the whole way by that means. 
Angioma serpiginosum has been very much confused with Majocchi’s disease and, in spite of 
the question of purpura occurring and the suggestion of ring formation and clearing in the 
centre, identical cases have been described under both titles. He regarded this case as one 
of definite angioma, from the shape of the vessels and the way in which they were leashing. 
Because it did not quite fit in with the classical description it did not mean it was not 
angioma serpiginosum. 


Leuconychia.—M. SypNEY THomson, M.D. 

This man, aged 23, shows complete leuconychia of most of the nails. On the hands 
all the nails are affected, whilst on the feet the right fifth and left third, fourth, and 
fifth nails do not show this change. At present the right thumb-nail is not 
completely white. Until nine months ago it was so, but a ridge then present 
formed the point from which the superficial layer of the nail-plate was torn off. 
Some plate was left and this thin sheet looked normal in colour. About one month 
ago a white patch appeared in the centre of this regrown nail, since when it has 
spread centrifugally with great rapidity. This occurred without any apparent 
exciting cause. The patient also suffers from hyperidrosis, but the skin, hair, eyes, 
teeth, mentality, &c., all appear to be normal. The nails are all known to have 
been white since the age of one month, and it is therefore probable that the patient 
was born with them in this condition. His mother was severely ill after 
parturition and so cannot confirm this assumption. 

Family history—The parents are first cousins, i.e. his grandmothers were 
sisters. His mother has: disliked cats intensely since childhood. During this, her 
only pregnancy, a neighbour’s large white cat with green eyes was frequently seen 
and frightened her, particularly on'one occasion during the third month. It is also 
interesting to note that this man has severe varix of the veins of both legs. These 
have been present “as long as he can remember,” and attempted treatment by 
injections has failed. Both his father and his mother suffer from severe varix. 

J. G. and W. D. Stubenbord reviewed this condition in the Archives of 
Dermatology and Syphilology* last year. There is usually some association with 
rheumatism, malnutrition, trauma, trophic disorders, vitiligo, alopecia, &c. The 
disease may begin in childhood, but I believe this case may prove to be unique in 
that the condition is known to have been present so early in life. In the recorded 
cases the colour is reported as bluish-white, chalky, ivory, &c., Stubenbord’s suggestion 


11935, 32, 761. 
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that this variation may be due to differences in the thickness of the nail-plate and 
of the affected patches themselves is supported by the bluish-white colour of the 
new patch on this man’s thumb, which contrasts markedly with the chalky colour 
of the thicker nails. 


Discussion.—Dr. J. T. INGRAM asked what was the mechanism of leuconychia. 

Dr. THOMSON (in reply) said that this case was certainly one of the earliest in onset to 
be recorded. The hypothesis of “air” in the nail seemed to have been disproved. Becher 
had proved that such air spaces could not be found microscopically. On the other hand, large 
nucleated cells were present. It would seem that there was a hyperactivity of the germinal 
layer with parakeratosis and that refraction from these large cells caused the whiteness. In 
this case the thicker nails were more opaque and chalk-like in colour than their fellows. 


Parakeratosis Variegata.—H. W. BARBER, M.B., and F. F. HELLIER, M.D. 


The patient, a middle-aged man, noticed the eruption about nine weeks ago. The 
onset was apparently sudden, and the extension rapid. He gives a history of having 
had a rash some years ago, the nature of which is unknown. The present eruption 
is characteristic of the variety of parapsoriasis which was labelled by Unna, Santi, 
and Pollitzer, ““ parakeratosis variegata.” The livedo-like reticular markings are well 
seen, particularly on the upper arms. The elementary lesions are lichen-like papules, 
which, for the most part, are closely set or confluent ; many have a central depression 
and appear to be perifollicular. On the parts where the reticulation is marked, the 
papules, though more evident on the darker reticular areas, are also present in the 
paler central portions. Here and there, for example on the thighs, are redder papules 
covered by scales that recall the mica-like appearance of those that characterize 
parapsoriasis en gouttes. 

We are showing the case partly on account of the rarity of this variety of 
parapsoriasis, and partly in the hope that it may evoke a profitable discussion on the 
interrelationship of the eruptions which are now included in the group of para- 
psoriasis (resistant maculopapular scaly erythrodermias of Fox and Macleod). 

The following classification is, I think, generally accepted and will serve as a 
basis for discussion :— 

(1) Guttate parapsoriasis. Synonyms: Parapsoriasis en gouttes (Brocgq) ; 
dermatitis psoriasiformis nodularis (Jadassohn); pityriasis lichenoides chronica 
(Juliusberg). 

The interest of this variety is that, in spite of having been labelled “ pityriasis 
lichenoides chronica”’ by Juliusberg, we now know that it has an acute onset, like 
pityriasis rosea, and that, although it may persist for several months, it tends to 
clear up spontaneously; in some cases, as in a few observed personally, its course 
may, like that of pityriasis rosea, be a matter of weeks. Several acute cases were 
shown by Dr. MacCormac and others, including myself, some years ago. I think we 
are now agreed that the “ pityriasis lichenvides et varioliformis acuta” of Habermann 
and Mucha is a variety of the same disease. Dr. A. M. H. Gray was the first to 
show a case of it before the Section, and afterwards it became the fashionable exhibit. 
Now it seems almost to have died out. 

It is clear that both in the varioliform (I prefer varicelliform) and simple forms, 
the disease must, like pityriasis rosea, be due to a specific infective organism. 


(2) Parapsoriasis en plaques.—Brocq’s original term for this was erythrodermia 
pityriasique en plaques disséminées, and it is the xanthoerythrodermia perstans of 
Crocker. On clinical grounds it is difficult to believe that this eruption has any 
connexion wtiologically with the guttate form. It is essentially chronic, and shows 
little tendency to clear up spontaneously, although occasionally it may do so. 
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(3) Parapsoriasis variegata. Synonyms: Parapsoriasis lichenoide (Brocq) ; lichen 
variegatus (Crocker). 

This is the rarest of the three. Like the en plaque variety it is extremely chronic 
and resistant to treatment, but, as in the case shown to-day, the onset may 
be abrupt. 

I am aware that some authors, e.g. Muschter, have claimed that the different 
varieties of parapsoriasis may co-exist in the same patient, but personally I consider 
that they are distinct diseases. Certainly the guttate type seems to have little in 
common with the other two. 


Histological report (F. F. H.).—Two sections were taken, one from a scaling 
lesion on the thigh, and one from a ringed lesion on the back. Their appearances 
were essentially the same except for the presence of parakeratosis in the former. 

Epidermis: In places this is somewhat thinned,.and rete pegs flattened. The 
section from the thigh shows parakeratosis without, however, disappearance of the 
stratum granulosum. There is no marked cedema of the epidermis. 

Dermis: Although in one or two places the papillary vessels are rather dilated, 
this dilatation is not a marked feature. In places, also, the papillw are flattened. 
The most striking feature is the cellular infiltrate scattered in groups throughout 
the dermis, and most marked in the middle and deeper layers. It lies in places in 
relation to the vessels, and also to the sweat-glands. In one place there is a well- 
defined group lying quite deeply in relation to muscle-fibres. The infiltrate consists 
of fibroblasts and a moderate number of lymphocytes intimately mixed, and not 
arranged as in a tuberculous follicle. In several places there are well-formed giant 
cells resembling those found in tuberculosis. 


Discussion.—Dr. F. F. HELLIER said that when he looked at the section he did not 
expect to find much because, according to most authors, there was usually no specific 
change in the skin. But here it did show something definite—a marked infiltration of the 
dermis, chiefly made up of fibroblasts, and there were some definite giant cells. Therefore the 
arrangement was somewhat tuberculous in nature, and not quite what had been described 
ip previous cases of parakeratosis variegata. 


Dr. G, B. DOWLING said that the histological details cast some doubt on the diagnosis of 
parakeratosis variegata, in which, so he understood, the reticular arrangement was due to 
the peculiar grouping of the lichenoid papules rather than to vascular reticulation. In the 
present case the reticulation was purely vascular, and could be removed by momentary 
compression. The eruption appeared to be uniform in character, and he thought it might 
possibly be a miliary lichen planus accompanied by cutis marmorata. 


Dr. H. SEMON asked whether the condition could possibly be lichen nitidus. 


Dr. MUENDE said he thought this case resembled the first of the kind to be shown in 
this country by Fox and MacLeod. The histological appearances appeared to substantiate 
the diagnosis. 


Dr. BARBER (in reply) said that-he did not agree with Dr. Dowling. In this variety of 
parapsoriasis it was, he thought, agreed that the same passive congestion of the peripheral 
parts of the arteriolar areas was present exactly as in livedo and erythema ab igne, and that 
the lichenoid lesions were most evident on the retiform meshwork thus produced. The 
patient had stated that the cutis marmorata and the eruption had appeared together, so that 
it was unlikely that the former was an accidental accompaniment of the latter. 

With regard to the histopathology: Civatte had emphasized the tuberculoid structure, 
and had compared the appearances to those of lichen scrofulosorum. 

In reply to Dr. Semon: The papules were for the most part much larger than those of 
lichen nitidus, and had not the peculiar glistening appearance characteristic of this 
eruption. 
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Parapsoriasis en Plaques.—J. E. M. WiGcLEy, M.B. 


A healthy girl, aged 17, has had this eruption for about four years. It appeared 
quite suddenly and causes considerable irritation when she is hot, either from 
exertion or in warm weather. 

The eruption is present on the arms, on the lower trunk and, more extensively, 
around the buttocks and on the thighs. There is a solitary lesion on the sole of 
each foot. The lesions are of a yellowish-pink colour, except on the thighs where 
many are bluish-red. They are plaques about the size of a sixpenny piece, covered 
with a scale which has been likened to a “ wrinkled mica cover-slip.” 

A biopsy has been made and Dr. Muende has reported on it as follows :— 


Histological report.—The epidermis is thinned and the interpapillary processes 
are reduced to small pointed pegs. There is slight intercellular cdema and few 
cells show marked paranuclear vacuolation. The stratum granulosum is present 
and there is appreciable hyperkeratosis. In places small lymphoid cells are seen 
invading the lower layers of the stratum malphigii. In the corium the papille are 
very widened, the blood capillaries and lymphatic spaces dilated, and the tissue 
slightly cedematous. There is considerable small round-celled infiltration, the cells 
extending downwards and ensheathing the blood-vessels of the subpapillary zone. 

The histological appearances are compatible with those of parapsoriasis. 

Many different forms of treatment, including X-rays, have been tried, without 
effect. 


Exfoliative Dermatitis: “ Homme Rouge.”—J. E. M. WiGLEy, M.B. 


The patient, a man, aged 78, stated that the eruption began about eight months 
ago with intense irritation, more or less all over his body. He had not had any 
previous skin disease. He appears to be in good health ; general physical examination 
does not reveal any serious abnormality. He complains of great irritation, and that 
he feels exposure to cold air very keenly 

His skin is of a red colour all over his head and body, and is exfoliating in 
fairly Jarge flakes over all this area. The eruption has remained dry throughout 
the time I have observed him (about a month), except for a few areas where he has 
obviously scratched himself. The skin seems everywhere somewhat thickened, and 
there are a few palpable glands in the neck and left axilla. The spleen is not 
palpable. 

Blood-count: R.B.C. 3,630,000; Hb. 76%; CI. 0°11; W.B.C. 9,250. 
Differential: Polys. 55°5%; lymphos. 39°5%; eosinos. 4°5%; monos. 0°5%. 

Anisocytosis, polychromasia, and punctate basophilia are observed. Blood- 


urea 50 mgm. % ; urea concentration within the normal limits. 


Report on portion of skin removed.—Exfoliation of horny layer; parakeratosis. 
Infiltration with lymphocytes, mononuclears and neutrophils. 

In view of the red colour, and changed blood picture, I consider that this may 
prove to be an example of “lymphoblastic erythroderma”’ of Sequeira and Panton, 
and hope to be able to keep the patient under observation long enough to be able to 
decide this. . 


Discussion.—Dr. DOWLING said that he thought the diagnosis of Sequeira and Panton’s 
lymphoblastic erythrodermia could be excluded, for two reasons: (1) Though the blood- 
count was aleukemic, there was in Sequeira and Panton’s cases a marked predominance of 
lymphocytes throughout the corium. Four years ago he had had a case of the kind, 
sections from which were examined by Dr. Panton, and he (the speaker) was able to 
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compare these with those of the published cases. The nodular grouping of the lymphocytes 
was very striking. In his own case there were about 90% of lymphocytes in the total count 
of 15,000 white cells. 


Dr. MUENDE said that the section which Dr. Wigley had shown him was unfortunately 
of little value as it was cut horizontally. Although the blood-count showed that several 
immature white cells were present, the infiltration in the corium was composed chiefly of 
small round cells and numerous eosinophils. He thought that the case resembled that 
described by Dr. MacLeod, Dr. Wigley, and himself, in the British Journal of Dermatology 
and Syphilis, 1925, 37, 347, as one of Hodgkin’s disease with erythrodermia. 


Dr. W. M. HEWETSON said that he had attended an almost identical case for a fortnight 
last summer before the patient died. The age, the eyes, the skin, and the mental conditions 
were exactly similar to those of this patient. It seemed to be a terminal condition, 
expressive of the break-up of the biochemical exchanges of life. If this was so, then a 
catalogue of the local pathology of the skin did not get anywhere without a knowledge of the 
causes of senility in cells, and in bodies. 


Lichen Planus of the Buccal Mucosa.—J. E. M. WicLEy, M.B. 


The patient, a “ studious” type of man, aged 41, thinks he “ burned”’ the inside 
of his left cheek with some hot liquid about six months ago. Since then he has had 
some discomfort there and, lately, on the inside of the right cheek also. 

There are lesions on the buccal mucosa of both cheeks, that on the left being 
larger than that on the right. The lesions consist of a whitish, streaky-looking 
patch, with a definite ring of white surrounding them. There is very superficial loss 
of substance in the middle of each lesion, hardly worthy of the name of ‘‘ulceration.” 
There are no lesions anywhere on his skin. 

Otherwise he seems quite healthy, though he is definitely 
condition. The Wassermann reaction is negative. 


‘interested’ in his 


Discussion.— Dr. R. KLABER asked whether the diagnosis of lupus erythematosus had been 
considered. He regarded the lesions as much more suggestive of lupus erythematosus than 
of lichen planus. 


Dr. G. BAMBER said that the nail-folds were red, shiny, and atrophic, although there 
were no telangiectases, and he thought, with Dr. Klaber, that the condition was lupus 
erythematosus. 

Dr. WIGLEY (in reply): I considered the diagnosis of lupus erythematosus, but there are 
no lesions on the skin to support this, and those in the mouth more closely resemble lesions 
which I have seen in conjunction with ordinary lichen planus. 


Rosaceous Tuberculide—HuGu Gorpon, M.C., M.R.C.P. 


This patient, a woman, aged 35, exhibits a fairly characteristic picture of 
rosaceous tuberculide, a diagnosis further confirmed by a section reported on by 
Dr. Klaber as follows :— 

“Epithelium : Only a small portion is present; apparently normal. 

Corium: Some of the vessels show obliterative changes. The collagen fibres are 
swollen and stain poorly. Sebaceous hyperplasia is evident. There is a focal 
cedematous small round-celled infiltrate. In the deepest part of the section is a 
large inflammatory nodule. The central part of this shows reticulum of degenerate 
material, surrounded by small round cells, swollen epithelioid cells, and a few giant 
cells. 

Opinion: The appearances are those of a tuberculoid structure, consistent 
with the clinical diagnosis of a rosaceous tuberculide.” 
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History.—The eruption was first noticed five months ago while the patient was 
in a sanatorium, suffering from pulmonary tuberculosis. The chest trouble is now 
stated to be quiescent. Her general health is good: she has no indigestion, mental 
worries, or uterine disorders. The interesting point is that, during the last three 
weeks, considerable improvement has followed on ordinary rosaceal treatment, 
ie. a hydrochloric acid mixture and a sulphur lotion. A large number of 
tiny lupoid nodules which were quite apparent on the first examination cannot now 
be displayed on glass pressure; this particularly applies to the cheeks, though on 
and under the chin they can still be seen. It is intended to continue with this 
treatment. 

It has been stated that some cases of ordinary rosacea have been apparently 
cured by injections of gold salts. If the converse can occur—i.e. a case of rosaceous 
tuberculide be cured by sulphur and hydrochloric acid, then I think it shows how 
unsafe it is to rely on a ° therapeutic proof” in establishing a diagnosis. Alter- 
natively, it may be said that this case is one of ordinary rosacea. 


Discussion.—Dr. INGRAM said that he wondered on what Dr. Gordon relied for his 
diagnosis; nothing had been advanced to persuade one to accept the diagnosis of tuberculosis 
in these cases. 

The PRESIDENT said that an important point was that in rosaceous tuberculide the 
lesions were not necessarily follicular. When, in an ordinary case of rosacea with secondary 
infection causing pustules and papules, one found giant cells, they were probably the result 
of follicular destruction. In rosaceous tuberculide many of the lesions were minute and had 
never been either papules or pustules, yet, when excised, they showed the typical tuberculide 
structure. They were not secondary to previous follicular inflammation. 


Dr. L. FORMAN said he agreed with Dr. Ingram, that there was difficulty in the diagnosis 
of the rosaceous tuberculide. Several points had to be taken into consideration. The 
papules in rosaceous tuberculides tended to be equal in size and distributed over the cheeks, 
chin, forehead, and nose, but not so thickly over the end of the nose as in ordinary rosacea. 
There was no tendency to rhinophyma. The individual papule had a definitely lupoid 
appearance on glass pressure and this was borne out by the tuberculoid histology. Many 
observers had claimed that rosaceous tuberculide cases were very sensitive to tuberculin 
but this had not been demonstrated in either of Dr. Barber’s two cases ox in his (Dr. Forman’s) 
own. These cases did not improve when treated as cases of rosacea but the four 
mentioned had improved under treatment by injections of a gold salt. This therapeutical 
result was not to be used as a means of differentiating ordinary rosacea from rosaceous 
tuberculide. 


Lymphangioma Circumscriptum of the Tongue.— Ronert KLABER, M.D. 
A. W., a boy, aged 6 years. 
The condition was first discovered nine months ago. Black blisters were present 


which were said to have cleared up after the use of a mouth-wash. It seems 
probable that these were due to hemorrhage. 


Condition on examination.—On the dorsal and undersurface of the tongue, on the 
left side but extending dorsally across the midline, there is an irregular soft 
papillomatous growth consisting of “ spawn-like” elements. Most of these show 
some translucency and are bright red in colour; others have a cap of thickened, 
white or dark sodden epithelium, whilst an occasional translucent lesion is pale 
yellow. There is also a solitary lesion on the posterior part of the left lower 
alveolus. 

A blood-count showed nothing abnormal. 

I think that this is a case of lymphangioma affecting the tongue and should 
probably be classed as one of © circumscriptum.”’ 


462 Proceedings of the Royal Society of Medicine 42 


With regard to treatment: In view of the radio-sensitivity of lymphangioma 
circumscriptum affecting the skin, I have been considering some form of radio- 
therapy. 


? Pityriasis Rubra Pilaris: Case for Diagnosis.—-_ROBERT KLABER, M.D. 


R. L., a girl, aged 2 years. 

Six months ago : Redness of knees first noticed ; this was attributed to crawling. 

Four months ago: Noticed skin of hands was “ flaky.’ 

One month ago: Hands were red, and swelled, especially when becoming warm 
after being cold. 


Condition on examination.—Hands show localized erythroderma. The skin is 
thickened and shows partial desquamation. Soles of feet are similarly affected, but 
to a less degree. Knees show localized thickening and redness. The redness may 
be abolished by pressure. Nothing abnormal elsewhere. 

This case closely resembles one recently shown by Dr. Wigley,’ in which the 
diagnosis of pityriasis rubra pilaris was suggested. 


Dr. WIGLEY agreed that this was the same condition as that in the case which he himself 
had shown two months previously. He had not seen the patient again. 


? Tar Molluscum.—Ropertr KLABER, M.D. 

The patient, a man, aged 46, has worked for nine years with tar, but not during 
the last two years, until six months ago, when he was spraying tar on the roads. 
For the first three months he was using the gas company’s tar, and for the second a 
bituminous tar mixture.” 

He says that tar often splashes on his face, especially in windy weather, but he 
does not recollect any particular splash on to the area now affected. 

Two months ago, on the left side of the nose, beginning as a “ blackhead” a 
warty growth has gradually appeared. It is now about 1 cm. in diameter and is said 
to be increasing in size. It shows a smooth, hard, steeply raised margin. 

I saw the patient for the first time yesterday, and I am wondering whether the 
lesion is related to work with tar, and whether bituminous tar is as _ highly 
carcinogenic as coal tar. I am also wondering whether the lesion in this case is 
already malignant. 


Dr. R. T. BRAIN said that these tar warts were frequently seen at the London Hospital, 
as many tar workers were employed about the docks. The lesion was characteristic, and 
histologically the structure was usually that of a squamous epithelioma, however benign the 
clinical appearance might be. Tar warts were extremely radio-sensitive, and as small a dose 
as 50 mgm. hours exposure to screened radium—or radon—had proved sufficient. In fact, 
these lesions seemed to be more sensitive to radium than rodent ulcer. The lesion 
showed a curious combination of’ benign and malignant characteristics. Spontaneous 
resolution was commonly reported, and men working with tar knew that sometimes lesions 
would fall off after applying ordinary washing soda. 


Pigmented Epithelioma.—GopFrrey BAMBER, M.D., and W. FREUDENTHAL, 
M.D. (for Dr. A. M. H. Gray). 

The lesion was discovered in a man, aged 69. It was growing very slowly and 
had been present for some years. In appearance it was a small raised flat tumour 
about 4 cm. in diameter, situated at the side of the bridge of the nose below the 
left inner canthus. The tumour shone bluish-black through the surface epithelium 
which was intact. The lesion was thought to be an epithelioma, probably, 02 


1 Proceedings, 1936, 28, 247 (Sect. Derm., 14). 
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account of its duration, of the basal-cell type. The colour which according to the 
patient was a recent phenomenon was possibly due to hemorrhage into the tissue. 
On the other hand, the tumour might be a melanoma, so it was excised completely, 


fixed in 70% alcohol and paraffin sectioned. 


Histology.—A small slightly raised tumour. The changes in the overlying 
epidermis are slight. The horny layer is slightly hyperkeratotic. The papillary 
body, due to the pressure of the underlying tumour is completely flattened. The 
tumour itself is mainly of the basal-cell type, although the cells in a zone 
surrounding two large cystic spaces are larger and resemble those of the 
intermediate type. Some clumping cells can be found here and there. No nevus 
cells were seen. Only in one spot is the epithelioma joined to the epidermis, 
elsewhere there is a strip of connective tissue between, the vessels of which are very 
much dilated. This surrounding connective tissue is loose, edematous, and shows 
a large number of fibroblasts and a small number of lymphocytes. The above- 
mentioned cystic spaces are filled with blood. The red blood-corpuscles are easily 
identified in most places, in others they are clumped together. There are also a few 
white cells. In one space there is an island of degenerated connective tissue. The 
interesting feature of the tumour is the presence of pigment which is found in the 
following areas: (1) At the margin of the cysts between the blood-cells and the 
tumour cells; (2) in the tumour itself; (3) in the connective tissue surrounding the 
tumour; (4) a slight amount in some of the basal cells of the epidermis. All the 
pigment, including that at the margin of the blood-cells, is iron-free, and in these 
areas is arranged as follows: 

First area.—The pigment is localized in round or oval cells which, though 
somewhat different in shape, are probably detached tumour cells. 


Second area.—Here again the pigment is mostly intracellular. The cells which 
are laden with pigment can hardly be distinguished from tumour cells, but it is 
worthy of note that where pigment is most abundant the cells containing it are 
separated from the surrounding cells by a space. There are also a few cells which 
show a dendritic arrangement of pigment. 


Third area.—-The pigment is rather scanty and is found in cells corresponding to 
chromatophores lying free in the spaces of the connective tissue. At one spot in 
the upper third of the cutis rather remote from the tumour mass there are a few 
capillary vessels surrounded by a number of heavily laden pigment cells. Between 
this place and the overlying epidermis the connective tissue has more pigment 
than in other places. 


Dr. F. F. HELLIER said that his attention had been drawn to pigmented rodent ulcers, by 
Professor Stewart, of Leeds. Not all these tumours were basal-celled epitheliomata : some 
were squamous-celled, with definite pigment in the cells. 


Papulo-necrotic Tuberculide: Bazin’s Disease.—L. ForMAN, M.D. 


A. G., male, aged 25. One year’s history of complaint. 

Patient has a chilblain circulation. The fingers are swollen and cyanotic, showing 
undefined infiltration of the dermis. There are numerous small pitted scars over 
the dorsal aspects of the fingers and the patient says that some of the swellings 
had spontaneously discharged pus. The legs have a poor peripheral circulation and 
over the calves are numerous cyanosed red infiltrations of the skin and subcutaneous 
tissue. Some of these feel soft in the centre, as though beginning to break down. 


Report on X-ray examination —‘ Median opacity normal; diaphragm moves freely 


and well; costo-phrenic angles clear; large roots; gland at each and some striations 
towards apices.” 
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There was a strong positive reaction to tuberculin of 1: 500 strength, and a 
positive one to a strength of 1 : 5,000. 

A section of one of the nodules of the calves showed in the hypoderm a dense 
infiltrate of endothelial cells, with homogenous areas of granular degeneration. 

I have shown the case because of the rarity of the Bazin type of lesions in 
males. There are small papules on the patient’s chest and back, and at first I 
thought these were acne, but I agree with Dr. Barber that these lesions are papular 
tuberculides. Some of those on the lower part of the chest showed none of the 
central pustulation or the colour one would expect if they were simple acne or of 
staphylococcal origin. 


Discussion.—Dr. H. SEMON asked what treatment Dr. Forman proposed to carry out 
in this case. 

Dr. ForMAN (in reply) I think I will give injections of gold as well as general treatment. 
In some of the cases of the kind in which Dr. Burnett-Jones, at the Royal Northern Hospital, 
had found a strongly positive tuberculin reaction, treatment by tuberculin had been very 
useful. It had proved a valuable substitute for the old treatment of “rest in bed,” and the 
patients seemed less prone to relapses. 

Dr. INGRAM said that he had seen only one case—in a boy; he thought the condition was 
very rare. He always treated his cases of Bazin’s disease with N.A.B. They also cleared up 
quickly with elastoplast bandages. (Dr. GORDON: I can confirm the value of bandages.) 
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Section of Surgery 


President—W. SAMPSON HANDLEY, M.S. 


[February 5, 1936) 
Sterilized Surgical Catgut 
By Sir WELDON DALRYMPLE-CHAMPNEYS, Bt., D.M., F.R.C.P. 


INTRODUCTION 

I AM very happy to have the opportunity of addressing your Section this evening 
on a subject with which I have been very intimately concerned for some years, and 
which is, as you will readily admit, of great importance to all practising surgeons. 
Not everyone, perhaps, has a detailed knowledge of what catgut really is, how it is 
prepared and sterilized, and the catastrophes which may and do result from the use 
of inefficiently sterilized material. It was the occurrence recently in rather rapid 
succession of a number of such tragedies, cases of post-operative tetanus either 
certainly or probably due to the use of what I may term “ home-cured ”’ catgut, that 
made me feel that the time had come to make the facts known to surgeons in this 
country, to point out the difficulties attending the sterilization of catgut, while still 
ensuring the retention of the physical properties which are so important to those 
who use it, and to stress the dangers connected with the use of material which has 
been inefficiently sterilized. 

In 1925 an Act was passed, known as the Therapeutic Substances Act, which 
made it an offence to manufacture or import for sale certain substances set forth 
in the Schedule to the Act, except under licence from the Minister of Health, and 
although sterilized surgical catgut was not one of the substances in this Schedule, it 
was added thereto in 1930, and the conditions to be fulfilled by licensees are laid 
down in the Therapeutic Substances Regulations, 1931. 

Now it has been one of my duties at the Ministry of Health to supervise the 
manufacture and sale of sterilized surgical ligatures and sutures under the Act and 
Regulations, whether prepared in this country or manufactured abroad and imported 
here for sale, and in the course of this work I have inspected every English 
manufacturer of sterilized surgical catgut and every foreign manufacturer importing 
this substance into England, with the exception of a few in the United States of 
America. I have therefore acquired a somewhat detailed knowledge of this subject, 
but you will appreciate that some of this knowledge is of the nature of “ trade 
secrets,’ and that I am therefore not at liberty to disclose the details of any 
particular manufacturer’s process except where such details have already been 
published. I am glad to say that control under the Act has raised very considerably 
the standard of sterility of surgical catgut on sale in this country. 


WHAT IS CATGUT ? 


The first question which many of you will wish me answer is ‘ What is catgut ?” 
The raw material from which surgical catgut is prepared is the small intestine 
of the lamb, preferably that of young lambs, but in the course of manufacture (as 
you will see presently) all the tissues of the intestine, with the exception of the 
submucosa, dre removed. Such a raw material (which is known to the trade as 
runners’’) is obviously heavily infected with micro-organisms of many kinds, 
including pathogenic anaerobes, so that sterilization becomes a matter of primary 
importance. 

The raw material reaches the manufacturer in various forms, either fresh from 
the slaughter-house, or preserved by freezing (fig. 1), salting, or merely drying on 
frames in the sun, and a satisfactory sterilized product for surgical use can be and 
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is prepared from material received in all these forms. The runners, when not 
worked up at once, are not split open before despatch and are not usually washed 
through internally, the contents being merely squeezed out by running them 
between the fingers. 

METHODS OF MANUFACTURE 

The methods of manufacture employed by different firms differ very widely in 
detail, but the procedure is, speaking generally, divisible into the following stages :— 

(1) Soaking.—The raw material on receipt, if not fresh from the slaughter-house, 
is either thawed out (fig. 2) (if frozen gut is used) or washed free from salt (if this 
has been used as a preservative), or soaked in dilute alkali (if the raw material is 
dried gut) to make it soft and pliable. Even runners which have not been dried 
usually receive this soaking. 

(2) Splitting.—This is the most expert operation in the whole process of 
manufacture, though to an observer it looks ridiculously simple. It consists: in 
drawing the lumen of the intestine over an ivory point behind which it comes up 
against the blade of a very sharp knife, which splits it longitudinally (fig. 3). The 
difficulty consists in splitting the gut into two equal “ribbons,” and cutting in a 
longitudinal direction and not spirally. It is generally considered that it takes about 
two years to train an operative for this work. 

(3) Scraping.—The next operation consists in scraping off the inner and outer 
layers of the intestine from the ribbons,” leaving only the submucosa (fig. 4). This 
operation is sometimes performed by hand, but usually a machine is employed 
which can deal with a large number of “ribbons” at a time. In any case more 
than one scraping is required to complete the cleaning of the gut. 

(4) Measuring.—The ribbons are next measured and divided into suitable lengths 
for spinning, and string loops are attached to the ends of each ribbon (fig. 5). 

(5) Spinning.—The ribbons are next spun (fig. 6), that is to say two or more 
ribbons with string loops fixed to the ends are attached to a hook which is made to 
revolve rapidly, thus twisting the ribbons together to form a string, the loop at the 
other end of the gut being, of course, attached to a stationary hook. The number of 
revolutions is counted by means of a cyclometer or by counting the turns given to 
the handle of the machine and knowing the gear ratio and so the number of turns 
made by the revolving hook. The gauge of the finished gut depends upon the 
number of ribbons spun together, which is never less than two, and to a less extent 
upon the width of the individual ribbons, the number of times the ribbons are 
twisted being fixed at the figure found to yield the most satisfactory strings. 

Sometimes a preliminary sterilizing or inhibiting process is carried out before 
spinning by soaking the ribbons in a disinfectant solution. 

(6) Drying.—The next process consists in drying the strings of gut and this is 
carried out under tension by means of wooden frames. 

(7) Polishing —The dried strings (which at this stage are identical with violin 
strings) are then usually polished ,by means of emery paper, pumice-stone or some 
other suitable substance. Contrary to what one might expect, there is very little 
tendency for the polishing material to get into the interstices of the strings. 

(8) Grading and gauging.—The strings of catgut are now graded by measuring 
their calibre by means of a gauge of some kind (fig. 7). It is obviously important 
that the gauge of any individual string should vary only very slightly at different 
points in its length and strings in which this variation is greater than the maximum 
to which the operative is instructed to work are rejected. The different sizes into 
which the strings are classified, viz. 00, 0,.1, 2, etc., are familiar to all, but it is 
perhaps worth calling attention to the fact that commercial competition, in which 
success depends very largely upon the tensile strength of the gut, results from time 
to time in deviations from or alterations of the standard gauge, so that the No. 0 
gut, for instance, of one manufacturer is not necessarily of exactly the same calibre 
as the No. 0 gut of another maker. 
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Fic. 1.—Frozen block of lamb’s ‘‘ runners.”’ 





Fria. 2.—Thawing out frozen “ runners.”’ 
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. 4.—Seraping “ ribbons.”’ 
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(9) Chromicizing.—If hard, slowly absorbed gut is required, the strings at this 
stage are immersed in a chrome bath for a period which depends on the degree of 
hardening required. In order to prevent swelling and unravelling of the gut this 





’ 


Fic. 5.—Measuring “ribbons’’ and attaching string loops to their ends, 





Fic. 6.—Spinning ‘‘ ribbons’’ to form ‘“‘ strings.’’ 


process is carried out under tension secured by stretching the strings on metal 
frames (fig. 8). 

This is the end of the pre-sterilization process and the gut must now be 
sterilived. 
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Sterilization.—I have already referred to the practice of partial sterilization 
before spinning, which is adopted by certain manufacturers of catgut, but this 
practice requires further mention here, as gut treated in this way, but not subjected 
to a sterilizing process after spinning, is often sold as “internally sterile’’ or 























Fia. 8.—Stretching strings of catgut on metal frames preparatory to chromicizing. 


“ partially sterilized’ catgut, and as it is not called “ sterilized surgical catgut ” or 
claimed to be ready for surgical use, it does not come under the control established 
by the Therapeutic Substances Act. Unfortunately purchasers of such “ internally 
sterile’ or “ partially sterile’ catgut are apt to assume that this product requires 
less sterilization than “raw” catgut and some of the wound infections following 
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the use of catgut sterilized by hospitals for their own use are, I believe, directly 
attributable to this belief, which experiment has shown to be usually quite 
erroneous. 

Coming now to the sterilization of spun gut, the processes employed by different 
manufacturers differ radically from each other but can be divided into the following 
categories according to the sterilizing sgent employed, viz.: Heat, iodine solutions, 
mercurial solutions, hydrogen peroxide (either alone or in combination with iodine) 
and essential oils. I shall only give a very general description of these processes in 
this place and shall consider their effectiveness later. 

(1) Heat.—I think most bacteriologists and manufacturers would admit that 
heat is the most efficient and reliable agent for sterilizing catgut provided (and here 
is the whole difficulty) that the physical properties of the catgut can be preserved 
unimpaired. The heating of catgut rapidly in air to a temperature sufticient to 
destroy anaerobic spores, if it does not actually burn it, at any rate renders the 
material hard as wire and extremely brittle. Various means have been devised for 
overcoming this difficulty and in some cases with complete success, but the 
attractiveness of this method should not make one accept hastily the claims (to 
which I shall refer again) made by Clock, and others, that heat sterilization is the 
only satisfactory method, or make one forget that that there is a temptation to 
reduce the temperature or time of heating below the safety point if at any time the 
tensile strength of the finished gut is found to be unsatisfactory. It should also be 
remembered that gut efficiently sterilized by heat (or by any other process) can be 
subsequently recontaminated. 

(2) lodine.—Solutions of iodine have been very largely used for the sterilization 
of catgut, owing to their penetrating power, though this differs considerably accord- 
ing to the solvent employed. Owing to its colour the degree of penetration of iodine 
solutions can be verified easily by examining a cross section of the catgut, and this 
gives the manufacturer a feeling of security. 

The importance of securing uninterrupted contact of the sterilizing solution 
(whether iodine or any other chemical is employed) will be obvious, and it is usual, 
therefore, to exhaust the air in the jars containing the catgut immersed in the 
solution, so as to remove bubbles of air from the solution which would prevent 
thorough contact (fig. 9). Another point which requires special attention when iodine 
solutions are employed is the removal of excess iodine at the end of the sterilizing 
process as, besides the objection usually entertained by surgeons to a very dark 
catgut, excess of iodine has in time, as Bulloch showed in 1929 [5], a rotting action on 
the gut, reducing its tensile strength. The excess iodine is usually removed by means 
of spirit which should be filtered before use (fig. 10), a8 commercial spirit (contrary 
to popular belief) is not necessarily sterile but often contains the spores of anaerobes. 

(3) Mercurial solutions.—Aqueous and alcoholic solutions of mercurial salts, 
chiefly the perchloride and the biniodide, were among the earliest agents used for 
the sterilization of catgut and are still employed to a considerable extent. As will 
be shown later the effectiveness of mercurial salts for this purpose has been greatly 
overrated, mostly as the result of employing inadequate tests for the sterility of the 
finished gut. Such solutions are in fact, so far as catgut is concerned, more 
bacteriostatic than disinfectant, though they undoubtedly have some disinfectant 
action on the exterior of the catgut and for this reason they are often employed for 
"filling solutions ”’ (i.e. for filling the containers in which the catgut is offered for 
sale) even wlien another process bas been used for the actual sterilization of the gut. 

(4) Hydrogen peroxide.—Hydrogen peroxide is a most efficient sterilizing agent for 
catgut, as we shall see later, but owing to its swelling effect upon spun gut, it is 
never employed by itself but is generally used for treating the wet gut as a preliminary 
to the action of iodine. 

(5) Essential oils —Essential oils, such as oil of cloves and oil of eucalyptus, 
have been largely used by hospitals in this country for the sterilization of catgut for 
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Fic. 9.—Exhausting air from jar containing catgut in iodine solution, so as to ensure 
thorough contact of disinfectant with catgut. 





Fic. 10.—Filtering spirit through Seitz filter preparatory to use for removal of 
excess iodine from catgut. 
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their own use, but it is difficult to account for this popularity for, as we shall see 
later, they have a negligible action on spore-bearing bacteria. One can only assume 
that this is another instance of that tendency to accept statements without 
investigating their truth which is notorious in the case of medical textbooks. 
Fortunately, commercial manufacturers of sterilized surgical catgut have not, so far 
as I am aware, shown the same touching faith in the efficacy of essential oils, 
though some of their other beliefs have, perhaps, been equally unfounded. 

Filling.—The next process in the preparation of sterilized surgical catgut is filling, 
that is to say, the introduction of the sterilized gut into the containers in which it 
will be sold together with a filling solution (unless the gut is sold in a dry form). 
This is a most important process as we shall see when we consider the ways in 
which sterilized gut may become recontaminated. Many different types of container 
are employed, the principal varieties being sealed glass tubes, glass tubes closed with 
a rubber cork and metal screw cap, the same but containing several reels of gut of 
different sizes the ends of which are drawn out through side tubes closed in the 
manner just described, waxed cardboard cartons containing cocoons of dry gut, and 
finally multiple sealed paper envelopes each containing a single coil of dry gut usually 
wound on a star” composed of vulcanized fibre or some suitable synthetic product. 

Catgut put up in any of these forms may pass the tests laid down in the 
Therapeutic Substances Act, which—and this is important to note—only controls 
catgut as sold and is not concerned with the maintenance of its sterility once the 
container has been opened by the purchaser. It will, however, be agreed that any 
packing which allows of repeated extraction of portions of catgut from the same 
container must be regarded as highly unsatisfactory. The filling solutions employed 
are very various and their composition is regarded in many cases as an important 
trade secret. These solutions often contain a considerable number of different 
chemicals—on the principle, I suppose, that there is safety in numbers! But, as I 
have already remarked when speaking of solutions of mercurial salts, filling solutions 
should only be regarded as useful for killing organisms on the outside of the gut which 
have got there as a result of handling, subsequent to the main sterilization process. 

3efore leaving this subject it should be noted that some manufacturers fill the 
gut into the containers before sterilizing it. The advantages of this procedure will 
be referred to later. 

Sealing.—The last process of manufacture consists in the sealing of the filled 
containers, and the only containers to which reference need be made here are 
sealed glass tubes. Such tubes are sealed in the ordinary way in the flame of a 
blowpipe (fig. 11), but this process should be carried out with due precautions, which 
are shown in this photograph and will be referred to later, to prevent recontamination 
of the contents. Efficient sealing of the tubes is verified, either by examination in a 
good light or by immersion in some coloured solution. 

Labelling.—The Therapeutic Substances Regulations require certain particulars 
to be shown on the labels of the containers and packages of sterilized surgical 
ligatures and sutures. There is not time now to go into the details of these 
requirements and I would merely remark that these particulars are required partly 
for the purposes of control by the Licensing Authority, but also in order that the 
surgeon may know what material he is using. 

Recontamination of sterilized catgut.—Let us now consider briefly the ways 
in which catgut may become recontaminated between the completion of the 
sterilization process, which we will assume to have been efficient, and the sealing 
of the container or packet. 

(1) By handling the catgut, for instance, for the purpose of winding the lengths 
on slats prior to introducing it into the container. It is for this reason that 
sterilization of the catgut inside the container is highly desirable as such an 
arrangement avoids this source of contamination. 

(2) By the access of air-borne organisms (either in the form of dust or in 
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droplets from the breath of operatives) through the open ends of the containers 
before sealing. This may occur either whilst the containers are waiting to be sealed 
or during the actual sealing operations, and this photograph (fig. 12) illustrates some 
of the ways in which the source of contamination may be avoided. 











FiG. 12.—Filling tubes with catgut. Note face-masks, glass hooded table, rubber gloves, 
metal boxes for holding tubes, and bowl of disinfectant into which operative’s hands are 
dipped periodically. 

(3) By the use of unsterile containers. 
(4) By the use of unsterile stoppers (such as ordinary or rubber corks) to close 
the containers between filling and sealing. 








4d 


iners 
yaled 
ome 


slose 











45 Section of Surgery 475 


(5) By the use of unsterile filling solutions. In this connexion it should be 
noted that even solutions containing so-called antiseptics may provide such a 
source of contamination if (as we shall see later is sometimes the case) these 
antiseptics are incapable of killing the spores of anaerobes. 

Sterility tests—The chief purpose of the Therapeutic Substances Act so far as 
catgut is concerned, is to ensure that the product sold shall be free from pathogenic 
micro-organisms capable of causing disease or infection when the catgut is introduced 
into the human body at operation, and in order to ensure such a measure of safety, 
catgut sold under licence is required to pass certain “ sterility tests.’ Before 
discussing these tests I should like to point out that though they are such as to 
ensure something approaching absolute sterility, yet their object is a purely practical 
one and one must recognize that the examination of a reasonable length of any 
individual batch of catgut cannot by itself ensure that the whole of the batch is 
sterile, as catgut is a solid, not a fluid which can be thoroughly mixed before 
sampling. 

In other words the control of catgut—as indeed of all other substances under the 
Act—must be based upon the securing of an efficient expert staff, suitable premises, 
and satisfactory and constant methods of manufacture even more than upon the 
examination of samples for sterility. 

A licensee under the Act is, then, required to carry out sterility tests on not less 
than one per cent. of the material constituting a batch, the sample being, where 
practicable, the contents of at least one whole container or packet drawn at random 
from the whole number of containers or packets constituting the batch. 

The sterility tests laid down in the Regulations consist roughly in the following 
operations : 

(1) Opening the container or packet with sterile precautions. 

(2) Pouring away the filling solution, placing the whole of the contents (with aseptic 
precautions) in a large test tube containing sterile distilled water and incubating at 37° C. for 
twenty-four hours. 

(3) Transferring to a tube containing a solution of one per cent. sodium thiosulphate and 
one per cent. crystallized sodium carbonate in distilled water and incubating for twenty-four 
hours at 37°C. (this is to remove disinfectants in or on the gut which might, by their 
bacteriostatic action, interfere with the cultural test). 

(4) Removing the whole sample from the last solution, without washing, and examining 
it for the presence of micro-organisms by the aerobic and anaerobic methods prescribed. 

The latter tests may either be carried out separately on two portions of the 
sample, the aerobic test in peptone broth, and the anaerobic in nutrient broth to 
which heat-coagulated muscle has been added, or a combined aerobic and anaerobic 
testi may be used employing nutrient agar. In either case the tubes of culture 
medium must be incubated for twelve days at 37°C. and examined daily for the 
growth of bacteria. 

The control tests carried out on samples by the Licensing Authority from time to 
time are, of course, identical with those which the licensee is required to perform as 
a routine on samples from each batch before issue. 

Finally it should be noted that the Licensing Authority is empowered to approve 
of alternative sterility tests if the licensee can satisfy the Authority that the tests 
laid down in the Regulations are not suitable for application to his particular 
product, and that the alternative tests suggested by him are satisfactory. 

The efficiency of various sterilizing processes.—A good deal of research work has been 
done on the sterility of “‘ sterilized surgical catgut” prepared by different methods, 
but I shall confine myself to a statement of the principal findings of three workers 
who have recently studied this subject, viz. Dr. R. O. Clock of New York, Professor 
T. J. Mackie of Edinburgh, and Professor W. Bulloch and his collaborators, and 
I shall also refer to some investigations now being carried out by my colleague, 
Dr. V. D. Allison, at the Ministry of Health’s pathological laboratory. 
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In February 1933, Clock published a paper in Surgery, Gynecology and 
Obstetrics [1] in which he described investigations extending over two and a half 
years, and involving the examination of several thousand catgut sutures prepared 
in his laboratory in various ways from 334 lots of catgut, and of 1,134 catgut 
sutures belonging to 154 batches of commercial catgut purchased in the open 
market. Twenty-seven different chemical compounds (including all those used in 
the preparation of catgut sold in this country under licence) were used for treating 
the catgut in the laboratory under a wide variety of conditions in an attempt to 
bring about chemical sterilization, these compounds being applied to catgut ribbons, 
raw spun gut and artificially infected gut. 

From bacteriological examinations of gut sterilized by these different methods, 
Clock concluded that “ heat sterilization properly controlled is the only safe and 
positive method for sterilizing surgical catgut sutures.”’ He also found that certain 
chemical methods of sterilizing catgut result in the impregnation of the gut with 
compounds of such a nature or in such quantities that the methods of removing 
chemicals from the gut contained in the sterility tests for catgut laid down in the 
Sixth Schedule to the Therapeutic Substances Regulations, are insufficient to remove 
such chemicals completely from the gut, so that in the subsequent bacteriological 
tests prescribed these chemicals exert a bacteriostatic action sufficient to invalidate 
the tests. Examples of such chemicals are copper and mercury compounds. 
Whether pathogenic micro-organisms would be able to grow in the human body 
from such gut in the presence of the chemicals so impregnating it is a question 
which requires further investigation, and to which I shall refer again. 

In a further paper published in December 1934 [2] Clock gives the results of the 
examination of 1,204 sutures comprising 101 lots and 24 brands, emanating from 
Great Britain (8 brands), France (4), Germany (6), Japan (2) and Spain (4). Half 
the sutures were examined chemically to ascertain what chemical treatment they 
had received and the other half were tested bacteriologically in accordance with the 
technique employed in his previous investigations, which included the incubation of 
complete strands both aerobically and anaerobically in tubes of Novy culture- 
medium for fifteen days after removing all traces of chemicals by appropriate 
methods. Using this technique, Clock found that 4 out of the 8 brands, and 13 out 
of the 44 lots of British-made catgut were non-sterile. As regards catgut from 
other countries: Of the French catgut 1 out of the 4 brands examined and 2 out of 
15 lots were non-sterile; of the German 5 out of 6 brands and 18 out of 21 lots; 
of the two Japanese brands both were unsterile and all the 16 sutures in 2 lots ; of 
the Spanish 2 out of 4 brands and 12 out of 19 lots. 

Clock’s conclusions were naturally the same as those at which he had arrived 
from his previous investigations, but it should be remembered that his tests were 
designed to find out if the gut was absolutely sterile, and they can hardly be regarded 
as practical tests for everyday control. 

We will now turn to Mackie’s investigations, which were published in 1928 [3] 
and 1929[4] in the form of tworeports to the Scottish Board of Health and its 
successor, the Department of Health for Scotland. These reports are well worth 
reading in their entirety. They are, as their titles indicate, inquiries into post- 
operative tetanus, a subject with which I shall deal presently, but I will now 
only consider Part IV of the first report. In this part are described experiments to 
determine the resistance of bacterial spores to a large number of physical and chemical 
agents. The results with 51 different methods are described, but I will confine 
myself to a few of the most important and interesting. Long exposure (up to 
seventy-three days) to ethyl alcohol in various forms was found to have little action 
on bacterial spores. Oil of cloves and oil of eucalyptus were shown (as I have 
already remarked) to be “ practically inert as bactericides for sporing bacteria,” 
spores being viable after 131 days’ exposure to these substances. Phenol and lysol 
were also quite ineffective. Similar results for oil of eucalyptus and phenol and also 
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for oil of turpentine were obtained by Bulloch and his collaborators. Formalin was 
more effective, exposure to a 2% watery solution for forty minutes preventing tetanus 
spores from producing tetanus in a guinea-pig, though the spores were still viable, 
but after treatment with a 3% solution for twenty-four hours, the spores were no 
longer viable. This was a rather better result than that obtained by Bulloch. 
Acriflavine and crystal violet brilliant-green mixture were quite ineffective and biniodide 
of mercury, which was—and unfortunately still is—such a popular disinfectant for 
catgut in spite of the adverse report of Bulloch in 1929, was unable to kill spores 
after exposure for eighty-two days to a 1: 1,000 alcoholic solution. As regards 
perchloride of mercury on which Bulloch reported unfavourably, B. tetani spores 
survived exposure for twenty-eight days to a 1:1,000 aqueous solution of this 
substance, but the addition of hydrochloric acid cut this time down to eleven days. 
Silver nitrate proved to be very lethal to spores, but as Mackie remarks, it ‘‘ seems 
hardly applicable as an agent for sterilizing catgut, owing to the silver impregnation 
of the gut which results from treatment under ordinary conditions.”’ 

Boracic acid in saturated solution also proved very effective, but would, I 
imagine, destroy the physical properties of the catgut. Jodine trichloride in the 
form of a 1% aqueous solution was “ the most effective agent, among those tested 
by us, for the destruction of bacterial spores,” but unfortunately appeared to 
produce considerable physical alteration in the gut. Eusol (equivalent to a 
0:25% solution of hypochlorous acid in water) destroyed tetanus spores in 
eighteen hours, but £. mesentericus spores survived for forty-one days. A 
number of different preparations of iodine were tested and iodine-water was 
shown to be “one of the most effective preparations of uncombined iodine 
that can be used for sterilizing purposes,” B. tetani spores being usually destroyed 
after from one to two hours’ exposure to a 1% solution of iodine in 2% aqueous 
potassium iodide, though the spores sometimes survived longer and B. mesen- 
tericus spores survived for twenty-four hours to six days. This confirms Bulloch’s 
earlier findings. Hydrogen peroxide was found, as in Bulloch’s experiments, to be 
a very effective agent, destroying B. tetani spores in one hour and B. sporogenes 
spores (the most resistant) in two and a half hours. Moreover, such short exposure 
had no deleterious effect upon the physical properties of the catgut, though this 
was no longer true after exposure for twelve hours or longer. This substance 
moreover ' was just as effective in destroying organisms [including spores] in fresh 
catgut ribbons and unsterilized strings as in the case of artificially contaminated 
gut.” Finally Mackie tested out a combined hydrogen peroxide + iodine-water 
method “under factory conditions,” and found that if the unspun ribbons were 
soaked in hydrogen peroxide for twelve hours and the spun strings afterwards 
treated with iodine water for eight days, the excess iodine being removed at the 
end of the process by washing in two changes of spirit, a sterile gut with good 
physical properties was produced, provided careful attention was paid to certain 
technical details. 

Mackie’s experiments to ascertain the effectiveness of heat as a sterilizing 
process were, unfortunately, very limited in their scope. He first tried sterilization in 
oil (the kind of oil used is not stated) at 160° C. for one hour, and found that a certain 
proportion of the spores of B. mesentericus survived such treatment when they were 
embedded in the interior of catgut strings, though all were destroyed when on the 
surface of catgut or silk thread. Mackie therefore concludes that this process does 
not ensure the complete sterilization of catgut. In his second experiment he heated 
the catgut in spirit in a Jellett’s sterilizer for one and a half hours (in one instance 
for one hour forty-five minutes) and found that spores of B. tetani and B. mesen- 
lericus were viable after this treatment, from which he concludes that such a 
sterilizing process is ineffective. Intermittent heating in oil, i.e. four separate 
exposures of one hour’s duration each at 130°C. was also tried, but the gut was 
found to be ruined for surgical use by such repeated heating. It was apparently 
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for this reason that more prolonged heating in oil or in the dry was not tried and 
Mackie mentions that he understands that certain manufacturers have succeeded in 
employing methods of sterilization in an anhydrous fluid at a temperature exceeding 
160 C. without material alteration of the catgut, but he had no details. I can 
confirm that such methods are used successfully, but I am not, of course, at liberty to 
reveal the details, which are valuable trade secrets. 

Mackie also tried the effect of streaming steam, superheated steam, and moist 
heat, and found these methods more or less effective, but all inapplicable to catgut 
owing to the destruction of its physical properties. 

Now the Ministry of Health, as licensing authority, is concerned only with the 
control of sterilized surgical catgut manufactured for sale or imported and its 
conformity with the sterility tests laid down in the Therapeutic Substances Regula- 
tions, and we are satisfied that these tests, together with inspection, ensure a 
reasonable margin of safety to the surgeon and his patient. At the same time the 
researches to which I have just referred, and others which I have not had time to 
mention, have received our most careful consideration and the question of substi- 
tuting other sterility tests for those now in use in order to meet such criticisms as 
have been made is constantly borne in mind by the Ministry. It is true that Allison 
has lately shown that the use of a more exacting technique—such as the employ- 
ment of a medium producing tryptic digestion of the gut—will sometimes bring to light 
the presence of a few viable anaerobic spores, but catgut prepared by certain methods 
is very resistant to tryptic digestion and the tests laid down in the Regulations are 
practical tests designed for the purpose of routine control of catgut however 
prepared. 

Such questions as the sterilization of catgut by hospitals (other than those 
under the control of a Local Authority) for their own use and the preservation of 
the physical properties of catgut during and after sterilization are outside the 
province of the Ministry, being the direct concern of your craft, but I venture to 
think that they are well deserving of your serious consideration, and this view is 
shared by some of our surgical colleagues with whom we have consulted and who 
are planning further investigation of these problems. 

Physical properties of catgut.—I will now consider very briefly a few points with 
regard to the physical properties of catgut intended for surgical use. 

(1) Tensile strength and flexibility.-—These are most important requisites from the 
surgeon’s point of view and I have already remarked that certain sterilization 
processes tend to reduce them considerably—e.g. the rapid heating of dry catgut and 
the long-continued action of iodine and of hydrogen peroxide. The evidence, from 
both the laboratory and the factory, is. however, sufficient to prove that efficient 
sterilization of catgut is consistent with the preservation of both tensile strength 
and flexibility if a suitable method of disinfection is employed and certain precautions 
are taken. 

There is great need, however, for research in this direction and there is little 
doubt that such research, if well designed and efficiently carried out, will be of the 
greatest advantage both to your craft and to the manufacturers who serve you. 

(2) Absorption of catgut in the tissues.—In this direction too, research is 
urgently needed, as at present very little is known about the fate of catgut in the 
living body and the factors which govern it, though some of Mackie’s work on post- 
operative tetanus throws an interesting light on this problem. Allison’s recent work 
has brought to light the extraordinary variation in resistance to tryptic digestion ™ 
vitro of commercial catgut treated by various hardening and sterilizing processes, 
which confirms the practical experience of many of you that catgut may persist 
almost unchanged for very long periods in the human body. 

Post-operative tetanus.—I now come to the very important subject of post- 
operative tetanus to which I referred at the beginning of this paper. My remarks 
must be very brief. Mackie has given an interesting account of this in his two 
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reports, quoting many instances of post-operative tetanus in his own experience and 
in the literature. His conclusions with regard to the presence of B. tetani in catgut 
may be summarized as follows :— 


(1) The presence of B. tefani in the raw material from which catgut is prepared may be 
irregular and variable. 

(2) Only certain batches of any particular commercially “ sterilized’ catgut may be 
contaminated. 

(3) Bactericidal processes, even if not entirely effective, may still destroy the majority of 
the spores. 

(4) The survivors may be extremely scanty and irregular in their distribution. 

(5) If such catgut is used the thickness and amount of the material left in the tissues may 
be the factors determining multiplication of the tetanus bacillus. 

(6) Other factors (including perhaps unknown factors affecting the power of spores to 
germinate in the tissues) may also play a part in conferring a predisposition to the 
infection. 


Referring to the possibility of auto-infection in tetanus cases, suggested by the 
fact that the condition has usually followed abdominal or pelvic operations, he points 
out that the presence of other infections in the neighbourhood has long been 
recognized as likely to predispose to tetanus infection and that primary sepsis may, 
therefore, well account for this special relationship of tetanus to abdominal and 
pelvic operations. 

In his second report he gives an account of various experiments designed to 
discover the different factors favouring the proliferation of B. tetani in the body, 
these experiments including the introduction into the tissues of animals of B. tetani 
spores along with catgut ; the injection of B. tetani spores along with other organisms 
naturally present in the alimentary tract and the inoculation of B. tetani spores 
along with certain foreign substances and chemical agents. 

I have no time to consider the results obtained, but before leaving this aspect of 
the subject I must say a word about certain cases of post-operative tetanus which 
have lately come to the notice of the Ministry. 

These cases are in two groups, one group from a hospital in the north and the 
other from one in the south. 

(1) Northern cases.—Three cases occurred at the hospital in the north. Two of 
these followed operations for inguinal hernia and the patients recovered ; in the third, 
which followed a nephrectomy, the patient died. The catgut used in all these cases 
was bought by the hospital raw (i.e. unsterilized) and was “ sterilized’ at the hospital 
by boiling for half an hour in xylol and then storing in spirit. None of the catgut 
actually used in the operations was available for examination, but samples of similar 
gut were obtained from the hospital and examined at the Ministry of Health 
laboratory. ; 

These samples, when submitted to the prescribed tests, were found to be heavily 
infected with both aerobes and spore-bearing anaerobes, but the presence of 
B. tetant was not demonstrated. Re-examination by anaerobic incubation, using a 
medium containing 10% trypsin, yielded a growth of B. tetani from one sample of 
the dry gut and a Gram-positive spore-bearing anaerobic bacillus was also isolated 
from a spool of the sterilized catgut but proved non-pathogenic for mice. These 
results showed, therefore, that some of the dry catgut before “ sterilization ” 
contained B. tetani and that some of the catgut after sterilization at the hospital 
was unsterile. 

(2) Southern cases. —Four cases occurred at this hospital; two were fatal and in 
two the patients recovered. The fatal cases followed operations for strangulated 
inguinal hernia and subacute appendicitis respectively, and the two non-fatal cases 
followed operations for abdominal carcinoma (? ovarian and proving inoperable) and 
diverticulitis of the sigmoid colon respectively. Both in the non-fatal cases and in 
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the second fatal case tetanus antitoxin was given on account of the previous 
occurrence of the first fatal case. 

Unfortunately the origin of the infection in these Southern cases was not so easy 
to elucidate, as commercially sterilized catgut, as well as catgut sterilized at the 
hospital, was employed at operations and no record was kept of the particular kind 
of catgut used in each individual operation, but with regard to the second fatal case, 
the theatre sister stated that catgut sterilized at the hospital had probably been 
employed in that case, and she admitted freely that the same catgut might very 
well have been used in the other fatal case and one of the non-fatal cases. The 
method of “ sterilization ’’ employed at the hospital was in the case of plain catgut 
immersion in oil of cloves for fourteen days, followed by storage in absolute alcohol 
for a minimum of eight days, and in the case of chromicized catgut immersion in a 
1 : 250 solution of biniodide of mercury in absolute alcohol for eight days. 

An attempt was made to ascertain the source of infection in the second fatal case 
(the first of which the Ministry was aware) by bacteriological examination of post- 
mortem material and specimens of catgut of the two kinds employed, but unfortun- 
ately the only specimen which yielded a growth of B. tetani was tissue obtained 
from the stump of the appendix post mortem. As all the usual aseptic precautions 
had been taken at the operation, there remain two possible explanations of the 
infection with tetanus in this second fatal case :— 

(a) That the tetanus spores were present in the patient's intestine and infected 
the raw stump of the appendix at or subsequent to the operation. 

(b) That the patient acquired her infection from the catgut used at the operation. 

Against (a) we have the fact that it is necessary to find a common factor for all 
the four cases of infection at this hospital, and apart from the great improbability of 
B. tetani being present in the bowel on each occasion, the bowel was not interfered 
with at all in two of these cases. 

In favour of (b) are the bacteriological results just mentioned and the fact that 
whilst the commercially sterilized catgut, some of which may have been used at the 
operation, has consistently given negative sterility tests for many years, the methods 
of sterilization employed at the hospital have been shown experimentally to be quite 
ineffective in killing B. tetani spores. 

Thus, although proof of infection by “ home-cured’’ catgut is lacking in these 
Southern cases, the weight of the evidence is heavily in favour of such a conclusion. 

Such occurrences which, as Mackie and others have shown, are not by any means 
unique, deserve, I believe, very serious consideration in view of the fact that so- 
called sterilization methods for catgut similar to those I have just described are 
still employed by many hospitals in this country. 

I would therefore appeal to surgeons throughout the country to inquire carefully 
into the methods employed for the sterilization of catgut used by them at operations, 
especially hospital operations, and to bear in mind that though the efficient 
sterilization of catgut is far from simple, many brands of efticiently sterilized catgut 
are available and that post-operative tetanus, gas-gangrene, and other serious 
infections can almost certainly be prevented by the use of such catgut or of catgut 
sterilized by similar methods. 
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Section of Epidemiology and State Medicine 


President—Surgeon Captain SHELDON F. DUDLEY, O.B.E., R.N. 


[January 24, 1936) 


DISCUSSION ON THE USE AND ABUSE OF THE SWAB 
IN COMBATING DIPHTHERIA 


Dr. H. J. Parish: It should be unnecessary to debate this subject. Diphtheria 
is preventable, and, if immunization by modern methods was universal and timely, 
the use and abuse of the swab would not be a major topic for discussion as it is 
to-day. But we are not living in Utopia, and it is fitting that clinicians, public 
health administrators, and bacteriologists should have an opportunity of stating 
their special difficulties and problems. The existence of a remarkable diversity of 
opinion and practice on the subject of diphtheria diagnosis was revealed some 
eighteen months ago in a lengthy correspondence in the British Medical Journal. 

Inquiry into the reasons for deaths from diphtheria suggests that, in many 
instances, the relatives of the patient are at fault in delaying to seek medical advice, 
while doctors frequently have the patient under observation for several days before 
administering antitoxin. Carey (1919) investigated 1,000 deaths from diphtheria in 
Massachusetts ; 27% of the patients had been ill for more than seven days before 
the medical attendant was summoned. Fifty-six deaths from diphtheria were 
reviewed in the Weekly Bulletin of the City of New York Department of Health, 
February 5, 1927; 82% of the patients were not seen by a doctor until they had 
been ill for from one to five days; in 52% the practitioner delayed the 
administration of antitoxin for a further one to fourteen days. In the Annual 
Report for 1929 of the Medical Officer of Health for Birmingham, Dr. E. H. R. 
Harries analysed particulars of 69 cases of diphtheria which ended fatally ; 38% of 
the patients had been ill for more than four days before the medical practitioner 
was called in. The doctor, moreover, was frequently at fault; 35% of the patients 
had been swabbed before admission, yet only 7% had been given antitoxin—surely 
an instance of the misuse of the swab! 

The discussion on the swab falls under three main headings, viz.: (a) The 
information the swab can give to those in clinical and administrative charge of the 
patient ; (b) the ideal technique to be used in the examination of the swab in the 
laboratory; and (c) the application of this special technique to diagnostic, 
administrative, and research purposes. 


(a) AID TO THE DIAGNOSIS OF CASES 


It must be clearly recognized in the first place that the responsibility for the 
diagnosis of diphtheria rests entirely with the clinician. The detection in the 
laboratory of organisms morphologically resembling the diphtheria bacillus does not 
prove the disease to be diphtheria, nor does their absence necessarily exclude that 
condition. The swab is, or should be, only of confirmatory value in the diagnosis 
of typical cases; in other cases where the presumption is on the whole against 
clinical diphtheria, it attains a more important rdle and helps the clinician to make 
up his mind as to the nature of the disease. Good technique is, of course, essential 
both at the bedside and in the laboratory. The taking of a swab is a manipulation 
of major importance and must not be delegated to a student or junior nurse. A 
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tongue depressor is necessary, and it is important to have efficient lighting so as to 
obtain a good view of the fauces. An antiseptic gargle should not have been used 
for several hours before the taking of the swab. If there is only a small nidus of 
infection, the practitioner must be careful to rub the actual lesion, and to avoid 
heavy contamination with saliva. When he wants help with a difficult case, he must 
afford adequate data to the bacteriologist, who, for his part, should avoid 
unnecessary delay in furnishing his report. In many laboratories this will involve 
an improvement of the present organization, and admittedly the cost of the 
examination will be higher. The actual bacteriological methods to be employed will 
be discussed later in this paper. 

Is antitoxin to be given at the earliest possible moment to every patient from 
whom we take a swab? This is debatable, but exceptions should be infrequent to 
the golden rule of our student days, viz. to inject antitoxin whenever we swab a 
suspicicus throat. Many lives are still being lost through failure to give serum early 
enough. Of two evils, a serum rash is preferable to a fatal issue, and the practitioner 
who withholds serum until the laboratory report is forthcoming may incur a grave 
responsibility. 

(1 h) ADMINISTRATIVE VALUE 


(i) Notification of cases.—The swab should be regarded as of greater value to the 
clinician and the Medical Officer of Health as an administrative measure than as an 
aid to diagnosis. Notification of doubtful cases should be deferred until the results 
of the examination of the swab are known. If the report is negative, another swab 
should be taken, and if this also is negative, the patient may safely—so far as 
risk of diphtheria is concerned—be nursed at home, even in contact with many 
Schick-positive children. If he has already been admitted to hospital, the 
authorities may await a second negative report and then discharge him, thereby 
effecting considerable saving of expense. He may, of course, have Vincent's 
angina, streptococcal sore throat, or even infective mononucleosis, and require 
further treatment in hospital. 

I have been surprised at the extent to which the diagnosis of patients admitted to 
hospital as cases of diphtheria has to be revised on further investigation. Caiger and 
O’Brien (1924) reported that the diagnosis could not be confirmed in 41% of 529 patients 
admitted as cases of diphtheria to the South Western Hospital, London. In the Annual 
Report for 1929 of the Medical Officer of Health for Birmingham, Dr. FE. H. R. Harries stated 
that the revision of diagnosis was necessary in 706 (33°6%) of 2,099 cases admitted, and in 
the Report for 1984, his successor, Dr. J. McGarrity, could find no clinical evidence of the 
disease in 585 (87°7%) of 1,551 patients admitted. In 1983 and 1934 in Cork, Dr. J. Saunders 
reported that revision of diagnosis was necessary in 204 (47-9%) of 426 cases notified 
as diphtheria. 


It is unfortunate that patients cannot be sent into hospital merely for observation, 
but have to be definitely notified as cases of the disease. The relatives of a patient 
discharged with a revised diagnosis within a short period of admission to a fever 
hospital as a case of diphtheria have just cause for complaint, and may criticize 
adversely the diagnostic capabilities of the practitioner responsible for the notification. 
On the other hand, the error in diagnosis may not be disclosed by the hospital 
authorities, which is equally unsatisfactory to the patient, and introduces a fallacy 
into the statistics of the incidence of diphtheria. It will cause no surprise to the 
psychologist that the practitioner should tend to overlook the next atypical case of 
diphtheria which occurs in his practice, or, at least, may not inject antitoxin until a 
positive bacteriological report gives the necessary assurance to himself and the 
patient’s friends. 

An “ observation certificate "’ which would suffice for the removal of a patient 
from his surroundings and his admission to hospital, would obviate much adminis- 
trative waste and the rebuff the practitioner experiences when his diagnosis ‘is 
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revised. A further extension of the admirable policy of the London County Council, 
in providing cubicles for the isolation of patients would be requisite to make the 
scheme practicable. In the long run I think there would be considerable saving 
of money. 

A minor problem of notification arises in connexion with very transient true 
diphtheria in persons who are nearly immune. As these cases are for the most part 
rapidly self-curative, the membrane on the throat observed by the practitioner 
responsible for notification may have cleared completely before the patient's 
admission to hospital. Obviously no blame is to be attached to the practitioner, 
although his diagnosis of diphtheria may be revised by the hospital staff, who 
regard the illness as tonsillitis in a carrier of virulent organisms and may even 
discharge the patient within a week of admission. 

(ii) Examination of contacts and carriers.—It is often necessary to swab contacts 
in order to acquire early information about the spread of infection. The nose should 
be swabbed as well as the throat, since in very many instances a nasal swab will 
give a positive result when a throat swab will not. 

In many outbreaks it is the profuse carrier or ambulatory case which constitutes 
the real menace. In transient carriers the bacilli are probably often sparse, and 
while we may assume that these individuals serve a useful purpose by helping in 
the immunization of the general population, they may at times give rise to a fatal 
infection in a person with low immunity or resistance. In considering the isolation 
and treatment of carriers we must be guided by the presence of abnormalities in the 
nose and throat, the numbers of organisms grown on culture, and the period over 
which a swab may have been positive, remembering that the sparse carrier to-day 
may be the profuse and therefore dangerous one to-morrow. 

Another problem for discussion is the disposal of the convalescent or spontaneous 
carrier who does not * clear”’ after a long period of detention and treatment in a 
fever hospital. The introduction of tellurite media into laboratory practice has 
increased the number of positive bacteriological reports, and imposes additional 
responsibility on the clinician who has to interpret them. 

Carriers may develop sore throats from causes other than diphtheria, and I 
need hardly remind my listeners of the Schick test which will often help in the 
differential diagnosis of true diphtheria and tonsillitis in a carrier of virulent 
K.L.B. Nor need I emphasize the supreme importance of tests for virulence 
in convalescents and carriers, in whom non-virulent forms of the diphtheria bacillus 
occur frequently. 

(c) AIiD TO RESEARCH 


Recent lines of research in which the swab is invaluable include the occurrence 
of diphtheria in Schick-negative reactors, the invasiveness of C. diphtheria “ gravis,” 
the investigation of carrier rates, the effect of artificial immunization on the carrier 
rate, and the origin of natural antitoxin. 

Certain strains of CU. diphtherie “ gravis” appear to be more invasive than the 
epidemic strains met with a few years ago, and are responsible for the majority of 
cases of diphtheria occurring in Schick-negative reactors. ‘Dudley, May, and O'Flynn 
(1934) and Parish and Wright (1935) have reported the occurrence of small out- 
breaks of diphtheria due to strains of this type in immunized populations. These 
were administratively a nuisance, but would have had more serious consequences in 
the absence of immunization. It is suggested that the degree of protection indicated 
by a negative Schick reading may occasionally be inadequate to prevent infection by 
special virulent strains, and that the aim of the practitioner should be to confer as 
high a degree of protection as possible in the subjects immunized. But this is 
another question, and is outside the scope of this discussion. 

With the increasing prevalence of the “ gravis" organism in various parts of 
England, there has been an increase not only in the number of cases reported in 
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Schick-negative reactors, but also, occasionally, in the number of carriers associated 
with those cases. Admittedly, in the past, estimates of the number of carriers of 
diphtheria bacilli in any population have fallen short of the actual numbers. Parish 
and Wright (1935) have reported two outbreaks asscciated with a virulent carrier 
rate of 40%, and Seager (1935), working with Professor Hedley Wright in Liverpool, 
found that 63% of the patients in a scarlet fever ward were carriers of virulent 
K.L.B. But even more surprising was his observation that some of the patients 
were Schick-positive reactors, which upsets the oft-repeated dictum that carriers, 
other than the most transitory, must be Schick-negative. This recalls too, the 
work of Dudley, May and O'Flynn (1934) who found five Schick-positive reactors 
who were harbouring virulent bacilli without symptoms of sore throat. We 
ourselves have recently observed a patient of Dr. Byers of the Bromley and 
Beckenham Isolation Hospital, who showed no signs of infection, but harboured 
virulent organisms (numerous at first, but later scanty) in his throat for several 
weeks ; throughout the period of investigation there was no detectable antitoxin in 
his serum. Clearly there is some other factor in immunity against diphtheria 
besides circulating antitoxin. 

The effect of artificial immunization on the carrier rate will probably be discussed 
by subsequent speakers. If the carrier rate is high in an immunized population, is 
this to be ascribed to the immunization per se or to the introduction of a more 
virulent and invasive strain? Of one thing there can be no doubt, viz. that mass 
immunization of a community reduces the incidence of diphtheria to a negligible 
quantity. 

A final word with regard to the origin of natural antitoxin in locations where 
clinical diphtheria is rare or absent. Work in India and elsewhere, and amongst 
the Eskimos, suggests that a specific stimulus is at work, and that persons become 
Schick-negative as a result of carrier conditions and latent specific infections. 
Similarly there is little doubt that the natural antitoxin of horses is also specific in 
origin. 

LABORATORY METHODS 

It is necessary to consider in what respect some of the older methods of 
investigation haye been found wanting, and what refinements of technique have been 
introduced of recent years or are undergoing trial now. 

The clinician should realize that the newer knowledge has complicated the work 
of the bacteriologist. Some laboratory workers now believe that it is no longer 
sufficient to rely solely on Loeffler’s serum for the cultivation of the diphtheria 
bacillus, because (1) more positive results have been obtained with a tellurite 
medium, as Allison (1930), McLeod and other workers in this country, and Clauberg 
(1934) and his colleagues in Germany have pointed out, and (2) the polar staining of 
many “ gravis” and “intermediate” strains may be absent on primary culture on 
Loeffler, so that the organisms resemble harmless diphtheroids. This may be the 
explanation of some of the not infrequent negative reports from the bacteriologist in 
undoubted clinical diphtheria, which suggest that some modification of laboratory 
technique is desirable. I have also observed a dry swab, which had not been 
moistened in condensation water in the culture tube or in saline, being rubbed over 
old Loeffler medium which had dried and could not have had growth-promoting 
properties. The unsatisfactory results which are inevitable with dry media can be 
obviated by the use of McCartney’s screw-capped bottles 

Tellurite media should be included in the practice of every bacteriologist, for the 
following reasons: (1) Tellurite media give from 10 to 25% more positive results 
than Loeffler’s serum ; (2) they inhibit more or less completely other organisms, 80 
that colonies of C. diphtheriz can readily be “ picked off” for biochemical and 
virulence tests; (3) on tellurite media, colonies of C. diphtheriw are easily 
differentiated from those of C. hofmanni; (4) on McLeod’s medium, “ gravis,” 
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’ 


“ intermediate’ and “ mitis’ 
of colony. 

Tellurite media tend to shorten the diphtheria bacillus so as to make 
microscopic recognition difficult—a disadvantage which need not be a deterrent to 
their use. Loeffler’s serum should always be used in conjunction with tellurite media. 

It is suggested that some such procedure as the following should be adopted in 
the laboratory :— 


strains of C. diphtheriw give characteristic types 


(1) Examination of direct smear, mainly to exclude Vincent’s angina. (This practice 
should be universal as Vincent’s angina is by no means rare.) 

(2) Hither inoculation of Loeffler serum and McLeod's chocolate tellurite medium 
(Anderson, Happold, McLeod and Thomson, 1931) in plate or McCartney screw-capped 
bottle. (Unfortunately McLeod’s medium has the disadvantage of being rather difficult to 
prepare in the small laboratory.) 

Or inoculation of Loeffler serum; preliminary report after eighteen hours; whether 
microscopically positive or negative, the overnight growth to be heavily subcultured on to 
Horgan and Marshall’s tellurite medium (Horgan and Marshall, 1982, O’Meara and Parish, 
1933, Parish, 1934) in plate or screw-capped bottle. (Horgan and Marshall’s medium is easy 
to prepare.) 

(3) Colonies “ picked off” the tellurite medium for fermentation tests (including starch), 
and virulence tests. (In many areas virulence tests of cultures of the prevailing “ gravis ”’ 
and ‘intermediate’ types appear to be unnecessary, since over 99% of strains belonging to 
these types are virulent, see table.) 

(4) Final report. 

VIRULENCE TESTS IN RELATION TO TYPE 


* Gravis” ** Intermediate" ** Mitis” 
saga eniaiiatitins, soci snasidinnaiiltbiaitaty 
No. of strains Percent. No.,ofstrains Per cent. No. of strains Per cent. 
tested virulent tested virulent tested virulent 
Robinson and Marshall  w. Fee ee | eer 9 ... 8 
(1984), Manchester 
Parish and O’Meara, Te: «« Cee x a cee: TRE cs 67... 86-6 
London 
** Barred ” 
Mair, London * C eee | ae lh lh 0 ee 


*I am indebted to Dr. Mair for permission to quote his data, which he communicated at the 
January Meeting of the Pathological Society of Great Britain and Ireland. The ‘ barred” 
forms described by Mair correspond closely to the ‘‘ intermediate” type of the Leeds workers, 
and his ‘‘mitis’’ type includes all other strains which do not ferment starch. Twenty-four 
per cent. of the strains examined by Dr. Mair were of “ gravis” type, 33-5% ‘‘ barred,” and 
42-5%, *‘ mitis."’ 

The serum-treated swab (Folger-Solé).—The serum-treated swab was originally 
used by Folger in 1902, and has recently been redescribed by Solé (1934), Brahdy 
and his collaborators (1934 and 1935) and myself (Parish, 1935). It improves the 
rapidity and reliability of diagnosis, and therefore merits careful consideration. A 
small bottle of normal serum without antiseptic is supplied with the ordinary cotton- 
wool swab. When required for use, the swab is dipped into the serum, heated over 
a flame until steam just begins to rise, and then rubbed carefully on the lesion. It 
is incubated for four hours—in an emergency in the practitioner’s waistcoat pocket. 
The bacilli multiply in the ‘“ culture” on the swab, and can be readily detected in 
smears stained by Albert’s method. On transfer to Loeffler or Horgan and Marshall's 
medium, rapid growth ensues so that sufficient K.L.B. for virulence test may often 
be present ina sixteen-hour culture. The new method contrasts very favourably 
with the old, in which Loeffler slopes inoculated direct from an untreated swab 
usually show a much smaller percentage of diphtheria bacilli when examined 
overnight. 

Brahdy and his colleagues claim to be able to furnish accurate reports in over 
80% of cases of clinical diphtheria within two hours of receipt of the swab in the 
laboratory and in 95% within four hours, in comparison with only 83% accuracy 
within eighteen hours by the classical Loeffler method. 
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APPLICATION OF A COMPLETE LABORATORY TECHNIQUE 


Value in administration and research.—The value of the swab in administration 
and research is very high, and for this purpose we must have the largest possible 
number of isolations. But although full use should be made of modern bacterio- 
logical methods, common sense must be used in their application to practical 
medicine. To give but one example, a special difficulty may conceivably arise 
in dealing with persistent carriers—are they to be released from strict isolation 
before they are bacteriologically negative? This step should only be taken after a 
thorough overhaul of their upper respiratory passages by a competent specialist to 
exclude a dangerous nidus of infection. 

Aid to the diagnosis of cases.—The Folger-Solé swab method deserves the 
special attention of those who have to send swabs through the post over long 
distances. In a recent paper Helen Kelsey (1934) found that untreated swabs 
yielded 97-4% of positive cultures after a delay of twenty-four hours before inocu- 
lation on Loeffier’s serum, 91°8% after forty-eight hours’ delay, and only 48°7% 
after ninety-six hours’ delay, results which cannot be regarded as satisfactory. 
Kelsey has advocated the use of inoculated, but unincubated, tubes of media for 
transit through the post. A similar procedure has been used for some years in 
U.S.A. It is suggested that serum-treated swabs would be equally satisfactory. 

Unfortunately, modern refinements add considerably to the cost of the laboratory 
investigation. Although a complete bacteriological examination involving the use of 
tellurite media is superfluous in the majority of typical clinical cases, there have 
been cases of genuine diphtheria which have yielded negative cultures because of the 
limitations of the Loeftler’s serum technique; better methods are obviously desirable 
for the cultivation of the organisms from those cases, and they are available. 

It may also be objected that the more general use of tellurite media will lead to 
the notification of many bacteriological non-clinical cases, in other words, that while 
Loeffler may give rise to too few positives, by the use of modern methods we tend to 
get too many. But surely the bacteriologist is not fulfilling his function unless he 
uses the very best means known to him for detecting diphtheria bacilli even if they 
are present only in very small numbers. Of course, if he experiences special 
difficulties in isolation he should say so in his report. 

Thus, we are brought once again to the only safe rule, viz. that swabbing must 
not be employed as a primary or chief means of diagnosis. Diphtheria is a disease 
and not a bacteriological finding; it is necessary to differentiate between clinical 
diphtheria and the presence of diphtheria bacilli in the throat. Close collaboration 
between physician and bacteriologist is essential—much closer than is often the 
case at present. Every large fever hospital should have its own bacteriological 
laboratory. The physician must remember that the onus for early diagnosis and 
treatment rests with himself; he should have some knowledge of the methods used 
by his bacteriological colleague, and not express surprise or contempt for laboratory 
procedure if an early negative report is revised subsequently. It is, moreover, the 
function of the clinician to endeavour to interpret the laboratory findings. 
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Dr. C. O. Stallybrass: My contribution is meant to represent the views of 
the Public Health Department and of the hospital administrator. 

The subject seems to divide itself naturally into the consideration of the value 
of the swab: (a) In the diagnosis of diphtheria before admission ; (b) in the 
diagnosis and administration in the isolation hospital; (c) in the search for 
carriers and missed cases. It is, of course, assumed that the use of the swab is 
supplementary to, and not in substitution for, methods of artificial immunization. 


THE SWAB BEFORE ADMISSION TO HOSPITAL 

To what extent is the swab used outside the isolation hospital in the diagnosis 
of diphtheria? Is its use valuable, injurious, or neutral? Two years ago with a 
view to obtaining an answer to these and certain other questions a questionnaire 
was filled up in respect of about 200 consecutive cases admitted to Liverpool 
hospitals as diphtheria; of these 175 were regarded as diphtheria in hospital. 
Disregarding the clinically negative cases which comprised about 12% of the total, 
the following figures apply : 


(1) (2) (3) (4) (5) (6) (7) 
Average 
delay from 
Average time first Average No. of 
period seen by first cases in 
elapsed doctor to dose of which swab 
before time of serum. Case was taken 
No, of Average sending tirst dose in mortality before 
cases age for doctor of seruin units rate admission 
Total cases 175 10 years 36 hours 16-1 hours 17,000 8% fs 15-8%, 
Fatal cases 14 5 years 65 hours 35-4 hours 40,500 — 1 
Cases swabbed 21 14 years 26 hours 19-7 hours 14,000 4-8% 21 
outside 133 


The question as to whether a swab was taken outside was not asked at the first, 
but was an afterthought, and the replies relate to only 133 of the 175 cases. A swab 
was taken before admission in 15% of cases of diphtheria admitted to hospital. 

From the above table it will be observed that: (a) The average age of fatal cases 
was, as might have been anticipated, only half that of the total; on the other hand, 
the average age of cases swabbed was higher tian the average of all cases; swabs 
were much more frequently taken from adults than from children; (b) the average 
delay in sending for the doctor was much greater in fatal cases than in other cases ; 
this high average is largely due to the inclusion in the average of three cases in 
which delays of 192, 148, and 107 hours occurred respectively before sending for the 
doctor ; in one of these a further delay of sixty-five hours occurred between the doctor 
being sent for and the patient being sent into hospital; no swab was taken in this 
case. (c) In fatal cases the delay between sending for the doctor and the adminis- 
tration of the first dose of serum was double that of the average. We cannot 
exempt this lapse of time from having some contributory influence on the fatal 
course of the disease. On the other hand, the difference of 3°6 hours between the 
swabbed cases and the average of the whole series had little influence upon the 
mortality as, in the case of the one child who was swabbed and who died (a child 
aged 34 years), a delay of fifty hours was extended by only another ten hours 
before admission to hospital was arranged. (d) The condition of the patient—as 
judged by the dosage of serum administered on admission—was much graver in the 
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fatal cases, and definitely lighter in the cases swabbed outside. (e) The case 
mortality rate of the patients swabbed outside was little more than half the average 
of the series, i.e. 4°8 and 8°0% respectively. The definitely high case mortality of 
the whole series was associated with the prevalence of a gravis type of organism 
and is not watered down by any inclusion of diphtheria carriers without clinical 
symptoms. 

Considering the factors which led to death, the fourteen fatal cases of the series 
may be tabulated thus :— 

FOURTEEN FaTaL CASES 


Thought by parents to be mumps ... i Re ave 2 cases (3 and 6 years old) 
Parents’ delay (over 48 hours ill) ... — ae aay 5 ,, (84, 4,5, 5, and 10 
years old) 
Doctors’ delay (over 24 hours) __.. oe ies ie 2 ,, (2and6 years old) 
Parents’ and doctors’ delay nae aes a es lease (3% years) 
Parents’ history probably incorrect as judged by condition 1 ,, (52 years) 
on admission 

Hemorrhagic ta oe see dee oni fied 1 ,, (3 years) 

_ and doctor’s delay ... a maa _ 1 ,, (6 years) 
Rapidly became severe... ®.. ee me ee 1 ,, (5 years) 


In only one fatal case—that of a child, aged 10—did death result from laryngeal 
diphtheria, and in this case there was definite delay by the parents, as one hundred 
and forty-eight hours of illness elapsed before they sent for medical aid. 

If this series is typical—and I believe it is--we must conclude that the main 
factors in the causation of these deaths were (a) prevalence of a severe type of 
infection, (b) failure either on the part of parents (9 cases) or of doctor (3 cases) to 
realize the gravity of the infection in young children, (c) that time spent in taking 
a swab did not contribute to the fatal issue. In fact, it may be stated that, if all 
concerned had been as alert to the urgent need for correct diagnosis in these young 
children as the doctors were in relation to the diagnosis in adults and adolescents-— 
i.e. those over 15 years of age, of whom 7 out of 15 (nearly half) were swabbed 
and admitted to hospital—the mortality would have been very definitely diminished. 
The urgent need for an early and correct diagnosis, or alternatively of an adequate 
dose of serum, in children under 7 years of age suffering from sore throat or 
enlarged glands, stands out prominently from this investigation. 

In the series of 21 patients swabbed outside the fever hospital, it may be said 
that four swabs were taken in general or children’s hospitals and two by doctors on 
the public health or hospitals staffs. 

So much for the use of the swab outside the hospital in the case of faucial or 
laryngeal diphtheria. The use of the swab is to be urged in all cases where doctors 
are in doubt, and at least for all children under 7 years of age; the patient should 
simultaneously be given the benefit of the doubt, and either serum should be 
administered or the child should be admitted to hospital as a suspect. One point 
in the series of persons swabbed is significant, namely that only one of them was a 
nasal case. I cannot believe that 1 in 133 represents the prevalence of nasal 
diphtheria ; my own experience points to a much greater prevalence, and if all cases 
of purulent nasal discharge were swabbed, I would prophesy that a much higher 
proportion of nasal cases would be admitted. It would appear that nasal cases of 
diphtheria are much more infectious than faucial cases. 

Concerning the value of the swab outside the hospital, I think it may be asserted 
that if a positive swab does not necessarily mean diphtheria, even when a virulence 
test is positive, a negative swab even less establishes that it is not diphtheria. 
I remember being called to see a prominent citizen whose practitioner was puzzled 
by two negative swabs in what he otherwise regarded as a clear case of diphtheria. 
The solution was that the patient was using a strong antiseptic gargle and the swabs 
were sterile. Here, all that was necessary was to make a decision between diphtheria 
and Vincent’s angina, and examination of a stained film was quite conclusive. 
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For the distinction between diphtheria and Vincent's angina the use of the swab 
is invaluable. If every swab sent to the laboratory for examination for diphtheria 
were also examined for Vincent's angina it is probable that a considerable number 
of the negative swabs that occur in what is regarded clinically as diphtheria would 
be found to be from cases of Vincent’s angina. The two diseases may coincide, and 
every direct examination of a swab microscopically should be followed up by culture. 


THE SWAB IN THE ISOLATION HOSPITAL 

Let us now turn to the use of the swab in the hospital. Here I believe that 
the position has been radically changed by the differentiation of the strains of 
diphtheria bacillus into gravis, intermedius and mitis types. I desire to express 
my acknowledgments to Dr. Robinson cf Manchester, and especially to Professor 
Hedley Wright of Liverpool, in this association. 

The practice in regard to diphtheria in the Liverpool hospitals is as follows: As 
soon as a patient notified as having diphtheria is admitted to an isolation hospital he 
is seen by the resident medical officer, who decides whether the case is to be regarded 
clinically as diphtheria or some other infectious disease, or whether, on the other 
hand, the diagnosis is doubtful or negative. If in the first category he is sent toa 
general ward, if in the second he is admitted to a bed-isolation ward or a cubicle. A 
swab is at once taken and a Schick test is carried out, followed, if necessary, by a dose 
of serum after an interval of four to six hours. The cultures, if positive, are tested 
for virulence, a negative culture will be followed up by a second culture a few days 
later. If typing is carried out I believe that the virulence test may be omitted in 
all except mitis strains. The following figures obtained from Wright demonstrate 
this point : 

Of 145 gravis strains only 1 was non-virulent. 

Of 116 intermedius strains only 4 were non-virulent. 

Of 121 mitis strains 43 were non-virulent. 

A later group of 110 mitis strains showed that 57, or just over half, were 
non-virulent. 

We can now treat the patient according to the findings :— 

(a) Clinically negative ; bacteriologically negative ; Schick-negative. Discharge 
from hospital if clinical condition warrants this. The stay in hospital of these 
patients is reduced to seven to ten days. I have never known a return case in this 
group. Most of the cases bed-isolated fall into this group. 

(b) Clinically negative ; bacteriologically negative ; Schick-positive. If nv serum 
has been given the Schick test can be repeated after ten to fourteen days. If still 
positive, the patient may be discharged and referred to the immunization clinic. If 
the Schick test becomes negative the case is probably diphtheria. Such cases are, 
however, infrequent. 

(c) Clinically negative ; bacteriologically positive ; Schick-negative. This is a 
diphtheria carrier and may be treated as such. 

(d) Clinically negative ; bacteriologically positive ; Schick-positive. This is a mild 
case of diphtheria and illustrates the difficulty of diagnosis. These are patients who 
are in process of natural immunization, and they are discovered not infrequently in 
ward outbreaks of diphtheria in children’s wards. 

This procedure greatly reduces the length of stay of these patients in hospital. 
It should be adopted in all cases who have been inoculated against diphtheria, and 
in these cases the virulence test should invariably be carried out. 

We have now to consider the effect of the typing of strains upon isolation 
hospital procedure. And I would here like to interpolate the findings in Liverpool 
where the severity of diphtheria has been a prominent feature for a considerable 
number of years. A severe outbreak occurred at the end of the Great War and the 
fatality rate rose to 17°5% in 1918. A fresh outbreak occurred in 1930 and still 
continues. Sir Arthur Newsholme surveyed a similar occurrence in Lancashire in 
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the eighties of last century.‘ I drew attention to this rise of virulence in 1923. 
Last year the results of a preliminary survey by Robinson pointed to the prevalence 
of a high proportion of gravis types in Liverpool comparable to those obtained in 
Leeds, Hull, and other Northern Cities. Professor Hedley Wright informs me of 
1,200 consecutive swabs—not individual patients—taken in nine months of 1935, 
the results were ; 34°8% gravis; 34°5% intermedius ; and 30°7% mitis. 

A further survey of 108 consecutive admissions into Fazakerley Hospital gives 
37°2% gravis (with two deaths) 45°8% intermedius (with three deaths) and 
17°0% mitis (with no deaths). 

A series of patients have been followed through their stay in hospital. It has 
been found, most significantly, that the type not infrequently changes during the 
course of their stay. I give two illustrative cases, for which I am again indebted 
to Professor Wright :— 


Case A.8657. 
October 18 Negative 
if 
November 5 N+ T— Mitis (non-virulent) 
” ll N + T eg ” ” 
” 15 N + T - ” ” 
" 25 T + ” 9 + intermedius 
N + ‘i ia + intermedius + gravis 
December 2 N + ae te + intermedius 
T + 
December 9, 11, and 16 Negative 
CasE 8.666. 
October 5 Admission T+ WN — Intermedius 
» 16 Negative 
| N+ ‘T-— Intermedius 
November 11 N+ T- oa 
” 18 N + T- ’ 
” 25 N + z _ ’ 
December 2 N+ T- a 
- N + - mn + virulent mitis 
January 1 N+ ‘t— Mitis (virulent) 
N = nasal swab. T = throat swab. 


In view of these findings, which point clearly to the occurrence of cross-infection 
with other types of corynebacterium as not infrequent, we may have to revise our 
ideas of hospital administration. Are all cases to be given the benefit of bed isolation 
until they have been typed, and then only admitted into a ward restricted to their 
particular strain? Or are all cases to be treated on bed-isolation methods throughout 
their stay? Such methods might somewhat shorten the average length of stay in 
hospital but not very much ; the length of stay in hospital is much more dependent 
upon the severity of the disease and the fear of the late onset of paralysis than upon 
bacteriological findings. Those happy individuals, if there be such, who have had 
only to deal with mitis diphtheria and not with gravis and intermedius epidemics, 
have still much to learn about this disease. 


THE DISCOVERY ,OF CARRIERS AND MISSED CASES 


The third function of the swab in combating diphtheria is in the discovery of car- 
riers and of missed cases either in hospital, in an institution, or in the world at large. 

When a case of diphtheria occurs in a children’s ward a sort of standstill order 
is at once put into operation. The procedure adopted in Liverpool is embodied in 
circular memorandum. 

As soon as the results of the swabs from nose and throat and of the Schick test 
are known it is possible to separate the children into four categories :— 

(a) Schick-positive, swab-positive. These are candidates for diphtheria and 
should be isolated and receive a dose of serum. 

(b) Schick-negative, swab-positive. These are carriers and should be isolated 
pending the result of the virulence test. 

(c) Schick-positive, swab-negative. These patients should remain in the ward 
and immunization should be begun as soon as permission can be obtained. 
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(d) Schwick-negative, swab-negative. These patients also remain in the ward but 
require no further action. 

Having separated those with positive swabs from those with negative swabs, the 
standstill order may be relaxed. Dr. Parish has already referred to the outbreak of 
diphtheria in a scarlet fever ward reported by Seager where, probably as the result 
of a nasal case having been missed, no less than 63% of the other children were 
found to be carriers of virulent bacilli. The use of the swab in these circumstances is 
the mainstay in combating diphtheria and restoring the ward to its normal function. 

When an outbreak occurs in an institution a somewhat similar mode of 
procedure may be followed. Opinions may differ as to the value of the adminis- 
tration of serum to the Schick-positive, swab-positive class. Many would proceed 
to active immunization forthwith. If this type of community has once become 
thoroughly infected it may be a most difficult matter to eliminate all carriers, 
especially if one has to do with a hospital with sufficiently prolonged stay to retain 
the more or less chronic carrier, but with a constant influx of newcomers, who 
have to be immunized after admission. Such hospitals become a nightmare to the 
administrator who goes about with swabs in his pocket for long periods. Neverthe- 
less with active immunization the carrier rate will fall. I might instance a 
children’s sanatorium with 200 beds. During the last four years swabs have been 
taken as follows :— 

1932. 183 swabs, 13 positive 1984. 895 swabs, 46 positive 

1938. 471 “ 69 es 19385. 265 ,, 2 °° 
Active immunization was begun in August 1933. The average duration of stay is 
about seven months. Many of the swabs were duplicates or repeated positive 
results from the same individual. Most of the children were swabbed on admission. 
Typing was not carried out. 

Of course, this search for carriers in institutions such as orphanages, cottage 
homes, residential schools—the semi-isolated communities—-by the taking of swabs, 
is only an adjunct to active immunization. Some thirty such communities have 
been immunized in Liverpool and if all new entrants are immunized, as is generally 
the cass, the combined contribution of the institutions to the city’s diphtheria 
register becomes negligible. 

In elementary schools I was engaged in the examination of contacts for a period 
of ten or twelve years, and I still believe this to be a useful activity. If 100% of 
children could be immunized the taking of swabs could no doubt be omitted ; but as 
the percentage of acceptances varies from 20 to 50 as a rule, it appears to be 
advantageous to swab contacts in a class or school where diphtheria is occurring. 
In particular, all children who have nasal discharge, sores about the face, or a recent 
history of sore throat should be examined. The position is similar to that of the 
dead rat and the trapped rat in relation to plague; one is much more likely to find 
plague bacilli in rats that have died a natural death than in those that still take an 
interest in their food. No doubt the discovery of carriers or ambulatory cases of 
this type is not going to prevent their fellows ever getting in touch with the 
corynebacterium, but it does seem desirable to reduce the volume of infection so as 
to give the process of natural or artificial immunization a reasonable chance. 

A few years ago I visited the Blegdams Hospital in Copenhagen and was 
informed of Professor Bu’s findings of corynebacterium in facial sores. Returning 
to Liverpool F suggested to the school doctors and the skin specialists that they 
should take swabs at random from cases of “ impetigo” and “ eczema” of the face. 
We were promptly rewarded by a plentiful crop of cases of nasal diphtheria. In 
one such case reported from a minor ailments’ clinic, 1 visited the home and found 
two other similar cases in pre-school children. Now at the children’s skin hospital 
at Belmont Road Institution it is the routine to swab all such cases on admission. 
But still diphtheria creeps in and the only solution appears to be to treat all such 
cases by isolation methods. Even persistent swabbing has its limitations. 
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I cannot speak from first-hand experience of the value of swabs taken from 
contacts of diphtheria in the home, and must leave it to others to speak on this point. 

This paper refers mainly to the wse of the diphtheria swab. It appears to me 
that its abuse lies mainly in allowing the bacteriological finding to warp one’s 
judgment so as to err either on the side of declaring a clinical case of diphtheria to 
be something else; or alternatively of declaring a mere carrier of diphtheria to be a 
case. This conclusion, however, still leaves open the question as to what are the 
criteria of a clinical case of diphtheria. 


APPENDIX 
City OF LIVERPOOL 


Steps to be taken on the Occurrence of a Case of Diphtheria in a Ward 


(1) The patient should be isolated as soon as possible. 

(2) All children in the same ward should be put to bed for forty-eight hours. Swabs from 
their throats and from the nose or ears if discharge is apparent should be taken and submitted 
for examination. A very careful watch for nasal diphtheria should be kept. 

For the information of the bacteriologist, a distinction should be made between throat 
swabs on the one hand, and nasal swabs, ear swabs, or skin swabs on the other hand, because 
of the presence of diphtheroids in the latter. At the same time it is desirable to ask for a 
virulence test to be carried out where a positive result has been reached. 

(8) It can be assumed that a positive report signifies a carrier needing isolation pending 
a virulence report subsequently. Avirulent carriers can be released from isolation at once. 

(4) While they are in bed, all contacts should be inspected four times in each twenty-four 
hours, and their temperatures should be taken every four hours. This is particularly 
important when a prophylactic dose of diphtheria antitoxic serum has not been given. 

(5) If it be decided to give a prophylactic dose of antitoxic serum, 1,000 units should be 
given intramuscularly. It is not necessary to take this course when the contact supervision 
is adequate, and it has the objection that serum sensitiveness may result. 

(6) All cups, forks, spoons, and plates used by the children in the ward should be boiled 
or otherwise sterilized after each meal. Such sterilization should continue for one week after 
the removal of the last case or carrier. 

(7) In the case of contact children who will be under institutional treatment for a 
sufficient length of time, active immunization against diphtheria should be considered. 
Inoculation for the active immunization of contacts can be commenced within three days of 
the removal of the case or carrier. When prophylactic serum has been given, however, 
active immunization should be postponed for three weeks until the effect of passive immunity 
has passed. 

(8) In hospital wards to which cases are admitted for periods averaging over a month the 
question of active immunization of the patients should be taken into consideration. 

W. M. FRAZER, 
Public Health Department, Medical Officer of Health. 
Municipal Annexe, 
Liverpool, 
10th March, 1932. 


Dr. J. D. Rolleston: I have been asked to deal particularly with the clinical 
aspects of the question. I am fully in accord with the remarks of previous speakers, 
not only with regard to collaboration between the physician and bacteriologist, but 
also as to the onus of the diagnosis resting primarily on the clinician. This is @ 
point of extreme practical importance and is constantly emphasized viva voce, as 
well as in textbooks and periodical literature by bacteriologists and clinicians alike, 
but nevertheless it still only too frequently happens that delay occurs in giving & 
patient antitoxin or sending him to a fever hospital because the report on the throat 
swab has not been received or is negative. It is an important fact that a malignant 
form of diphtheria may simulate quinsy or mumps, and it is just in these cases that 
the swab may be negative, owing to the bacilli being deeply situated between the 
necrotic layers of the mucous membrane and the submucosa, and only become 
positive when the membrane begins to separate (Friedemann). The mistaken 
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diagnosis of quinsy leads not only to an error of omission in withholding antitoxin but 
also to one of commission in incising the inflamed throat and thereby considerably 
aggravating the condition. Of 43 cases of malignant diphtheria reported by Gordon 
and Young which had undergone incision of the peritonsillar tissue, owing to the 
condition having been mistaken for quinsy 25 died, a mortality of 58%, as compared 
with one of 3°4% among cases of equal severity in which no incision had been made. 
Such errors, which lead to fatal results in a large proportion of cases, are especially 
liable to be made by recently qualified hospital residents, but may also be committed 
by general practitioners of some years’ standing. 

Dr. Parish has raised the question as to whether antitoxin should be given in 
every case in which it is thought necessary to take a swab, as was suggested by the 
late Dr. Claude Ker many years ago. There is much to be said in favour of such a 
procedure, but certain exceptions may be made: (1) Generally speaking it is much 
safer to wait for the bacteriological report in the case of adults than it is in that of 
children, in whom, as a rule, the disease runs a more rapid and severe course. On 
the least suspicion of a severe attack, however, antitoxin should be given at once 
irrespective of the patient's age; (2) a discrete deposit on the tonsils without any 
involvement of the uvula, soft palate, or pharynx when the sore throat has been in 
existence some days does not require immediate injection of antitoxin. Although 
the angina in such cases may be due to diphtheria, the disease is of such a mild 
type that the bacteriological report may be safely awaited ; (3) in cases of suspected 
diphtheria in which the disease is purely nasal, ocular, aural, or cutaneous, and 
tends to assume a mild and rather chronic course, it is not necessary to give anti- 
toxin before the bacteriological report is received. The usual practice in such cases 
is to give a small dose of antitoxin if organisms morphologically resembling 
diphtheria bacilli are found, but a further examination should be made to determine 
their virulence which is usually not done in the case of faucial diphtheria. 

A few words may now be said about the value of direct smear and cultures 
respectively. The direct smear has only a limited value. The proportion of positive 
results in cases which cultures subsequently show to be diphtheria varies consider- 
ably with different observers, ranging from 25%, according to Sims Woodhead and 
Friedemann, to the © vast majority of cases”’ found by Schamberg and Kolmer. A 
negative result is of course quite inconclusive. In their recent monograph on 
diphtheria, Lereboullet and Joannon go so far as to say that the direct film should 
be given up altogether as being unreliable. This, however, is too strong a statement, 
as the direct film is of value in the diagnosis of Vincent’s angina, and also, as Marfan 
has pointed out, in showing the predominance of certain organisms such as 
streptococci, staphylococei and pneumococci which may be the only cause of the 
angina or of an infection associated with diphtheria. The presence of the rather 
uncommon condition known as pharyngomycosis or keratosis pharyngis, can also be 
detected by examination of direct smears. The employment of the direct film 
should be strictly limited to cases of acute faucial diphtheria owing to the likelihood 
of fallacies in nasal and other localizations of diphtheria, while in the case of carriers 
itis futile. (‘‘ Medical Research Council Monograph.’’) 

Cuitures: There is at present a much greater tendency than formeriy not to 
send patients to hospital with the certificate of diphtheria until a positive culture 
has been obtained. On behalf of this practice it may be urged that the patient is 
not compelled to leave his home unnecessarily and that notification and disinfection 
need not be carried out in vain. Moreover, the practitioner does not wish to be 
taunted by the patient or his friends for having made an erroneous diagnosis. 
Presumably, however, when circumstances do not permit constant observation and 
care, the family doctor will safeguard himself by showing that though the diagnosis 
18 not certain, the removal of the patient is the wisest course to be taken. 

On the other hand, as I have already pointed out, the disadvantages of waiting 
for a report before making at least a provisional diagnosis and injecting antitoxin or 
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sending the patient to a fever hospital, considerably outweigh the advantages. | 
need not dwell on the danger of relying on a single negative culture if the clinical 
features indicate diphtheria, as this has already been done by Dr. Parish, but the 
folly of such action does not seem to be realized by some practitioners. I will 
merely repeat that a negative result may be due to struggling of the child, taking the 
swab too soon after food or application of an antiseptic or inexperience of the 
examiner. In cases in which the first examination of a culture is negative, it is 
advisable, especially if the clinical appearances are those of diphtheria, not only to 
take another culture, but also to re-examine the first after a further incubation of 
twenty-four hours. The value of this procedure is proved by the fact that of 549 
cultures which were negative when first examined by Marshall and Guthrie, 52 
(9°47%) were positive on examination after a fresh incubation of twenty-four hours. 
More recently G. H. Burnell and D. L. Barlow found that nearly 30% of their 
positive results were obtained at the second examination only. 

It is in extrafaucial localizations of diphtheria, that cultures of the lesions are 
most valuable and indeed indispensable for determining their nature, as in such cases 
diphtheria often does not present its usual appearance but may adopt various 
disguises. Subjects of clandestine diphtheria like clandestine prostitutes are of 
considerable epidemiological importance, as both owing to their innocent appearance 
may widely spread disease before their true nature is recognized. In the course of 
isolated nasal diphtheria, which only in the minority of cases assumes a membranous 
form, not only must a culture be taken to establish the diagnosis, but the virulence 
of the organism morphologically resembling C. diphthertz must be tested. The same 
remark applies to suspected diphtheria of the conjunctiva and middle ear. In the 
dermatological field, diphtheria, like syphilis, is a great imitator, and may simulate 
various banal skin lesions, such as eczema, herpes and different forms of suppuration. 
During the War a large number of wounds, especially in Germany, as shown by 
Anschiitz and Kisskalt and in the Egyptian Expeditionary Force by Walshe, were 
found to be infected by diphtheria bacilli, and in many cases typical diphtheritic 
paralysis resulted. The commonest form of skin lesion, however, in my experience, 
is the whitlow, which though due to C. diphtheriz in no way differs on naked-eye 
examination from that due to ordinary pyogenic organisms. It is, therefore, 
advisable in cases of whitlow which do not readily yield to treatment to have an 
examination made for diphtheria bacilli, and not infrequently a positive result will 
be obtained, and a rapid cure ensue after injection of antitoxin in cases which have 
hitherto proved refractory to ordinary treatment. Twenty years ago I recorded a 
remarkable example of this kind in a boy with multiple whitlows which had been 
in existence for two and a half months but which completely healed within a week 
after a positive swab had shown their true nature, and a small dose of antitoxin had 
been injected. 

The question arises whether all sore throats or at least those in which there is 
any deposit—the angines blanches of the French—need be cultivated. In the 
following conditions I think cultures are usually unnecessary :— 

(1) Scarlet fever in the eruptive stage-—While diphtheria is not uncommon, though 
most frequently in a purely nasal form, in convalescence from scarlet fever, and 
scarlet fever occasionally attacks diphtheria convalescents, the co-existence of the 
two diseases in the acute stage is in my experience very rare. I, therefore, do not 
think it necessary to swab every scarlet-fever throat in the acute stage in which 
there is some deposit on the tonsils, as I find is generally done by medical officers 
when they first take up fever work. In nearly all such cases throat cultures show 
numerous colonies of hwmolytic streptococci, and if any organisms resembling 
C. diphtheriz are present they are usually found to be non-virulent. 

(2) Tonsillectomy.—One of the most frequent forms of surgical scarlet fever is 
that which follows tonsillectomy. In such cases as well as those in which this 
operation has been performed without scarlet fever subsequently developing, the 
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appearance of the throat may at first sight resemble diphtheria, but close inspection 
will show that the membrane present is strictly limited to the cut surface. It is 
only in exceptionai cases that diphtheria supervenes and unless the membrane shows 
a tendency to spread beyond the cut surface a swab is necessary. 

(3) Syphilis.—In syphilitic sore throat due to the presence of a primary chancre 
or mucous patches a swab for C. diphtheria is usually unnecessary, but may sometimes 
be required, owing to the occasional co-existence of diphtheria in syphilis. 

As regards abuses of the swab, I take the opportunity of saying, in my capacity 
of medical superintendent of a fever hospital, that wholesale cultivation of the 
noses and throats of the inmates of a school, hospital, or other institution, and 
treating as cases of diphtheria those who show organisms morphologically 
resembling C. diphtheriz, without a virulence test, is a flagrant example of such 
abuse. In many instances such cases which further examination prove to be 
negative merely serve to fill up the accommodation of a fever hospital which is 
needed for more suitable patients. 

In view of the well-known intermittency of the carrier state I am very sceptical 
as to the scientific value of terminal swabbing before the patient is discharged from 
hospital. The usual two negative swabs of the nose and throat that are the rule in 
many hospitals, are no guarantee that the patient is free from infection, although 
the great majority lose the bacilli long before they are ready to leave hospital. 
Moreover, it has heen repeatedly shown, as I have pointed out elsewhere (1929), 
that the return case rate is no higher in those hospitals which have given up the 
practice of swabbing patients before discharge, than in those in which it is observed. 
The practice, however, of terminal swabbing possesses a certain forensic value, as 
its observance shows that certain precautions were taken before the patient was 
discharged and so prevents vexatious legal actions. 
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Dr. Guy Bousfield said that in many poorer-class districts medical men were 
unwilling to give antitoxin injections to their patients unless they had a positive 
swab report. The reason for this given by some doctors was that they were anxious 
to avoid the reputation of being “ the doctor who gives a painful injection into the 
abdomen ” to every patient with a sore throat. In actual practice very few men in 
poorer districts gave any antitoxin themselves to diphtheria cases. The one desire 
was to get the patient into hospital. Therefore although the elaborate methods 
suggested by Dr. Parish were undoubtedly of value in institutional and research 
work, it was doubtful whether they would be helpful to the bacteriologist who was 
attempting to assist the practitioner in primary diagnosis. The unavoidable delay 
involved by these methods might be a danger to the patient who was unlikely to 
receive any antitoxin until a report was issued. It was probably better to do one’s 
best with a direct examination and Loeffler’s serum culture, warning the practitioner 
that any really suspicious case should be treated as diphtheria in defiance of a 
negative bacteriological report. 

Turning to the utility of the methods in the “ carrier’ problem: It was probable 
that most profuse carriers would be identitied by successful positive cultures on 
Loeffler slopes. The only thing remaining for consideration was the “sparse” carrier. 
While the tellurite media would undoubtedly show many more positives in these 
cases, it was not quite clear whether it was desirable to identify and segregate all 
such sparse carriers. The primary stimulus on which the establishment of herd 
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immunity depended was undoubtedly due to the presence of such sparse carriers 
among the population, especially in large towns. One must seriously consider the 
danger of upsetting the natural processes leading to such a partial herd immunity, 
in which experience of diphtheria bacilli was a great factor. In a very large number 
of Schick tests performed during the last ten years or so, he (Dr. Bousfield) had the 
distinct impression that the persons giving Schick-positive readings were less positive 
as regards the intensity of reaction than they were a few years ago, although the 
percentage of Schick-negative persons did not seem to have been increased. The 
suggestion was that the average child was getting some experience of diphtheria 
which would stand it in good stead if actually attacked by the disease; the natural 
processes were working well, without excessive outbreaks of diphtheria, and it was 
doubtful whether the more thorough identification of carriers might not be harmful 
to the public. If this attempt were successful, herd immunity might vanish. 


Dr. E. Ashworth Underwood said that he wished to register a mild protest 
against the continued inclusion in textbooks of the late Dr. Claude Ker’s dictum 
referred to by Dr. Rolleston, that whenever the practitioner found it necessary to 
take a swab, he ought also to give antitoxin, without waiting for the result. Ker 
was @ supreme physician in the field of infectious diseases, and it must be assumed 
that when he found it necessary to take a swab in order to establish the diagnosis 
he had already weighed up in his own mind all the other conditions which might 
come into the differential diagnosis and that, having excluded these, he still felt that 
the condition was sufficiently like diphtheria to warrant the taking of a swab and 
consequently the giving of antitoxin. When this dictum was applied to practitioners 
who were not so experienced in the diagnosis of infectious diseases as were Ker and 
other superintendents of fever hospitals, it was natural to think that the clinical 
diagnosis had not been dealt with so thoroughly, so that swabs were taken in many 
cases in which the specialist in infectious diseases might have made a provisional 
diagnosis without their aid. As a result antitoxin was given to many patients 
unnecessarily. He (the speaker) had worked out some figures for an area with 
which he was connected. In a period of a year, out of 1,297 throat swabs 
submitted for examination, just under 7% were positive, and of 105 nasal swabs 
about 12% were positive. These figures surely suggested some abuse of the practice 
of swabbing, and if Ker’s dictum had been strictly adhered to in these cases a great 
number of children and adults would have received antitoxin unnecessarily. One 
speaker had suggested that doubtful cases should be removed to hospital, but he 
(Dr. Underwood) would point out that in certain areas there were administrative 
difficulties which prevented the adoption of this course. He himself was definitely 
of opinion that fever hospitals should be used for diagnosis as well as for treatment. 
In every case of definite throat symptoms and signs, when a careful examination 
had not excluded diphtheria, there should be facilities for removal to a fever hospital 
for observation. 


Dr. R. A. O’Brien said he would suggest that Dr. Underwood might consider 
meeting the needs of the practitioners who took over 1,200 swabs, of which only 
7% were positive, by instituting a laboratory diagnostic service, using the Folger-Solé 
serum swab. Brahdy, with this method, had given a “ positive” verdict in 95% of 
cases of diphtheria within four hours of receiving the serum swab. In this way 
perhaps Dr. Underwood could show that it was not necessary to wait until the next 
day for a laboratory report. 

He would further point out that McLeod had noted in Leeds that if all cases 
having a“ gravis” infection were put into one ward, the type of bacillus remained 
true throughout the whole course of the child’s stay in hospital; there was no 
mixing of types—in other words, in the ordinary hospital it looked as if a great 
deal of cross-infection with different types of diphtheria went on in the ordinary 
ward, in the same way as, according to Griffith’s suggestion, the super-position 
of different types of streptococci occurred in children in a scarlet-fever ward. 
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Section for the Studp of Disease in Children 
President—Sir LANCELOT BARRINGTON-WARD, K.C.V.O., F.R.C.S. 


[January 24, 1936) 


Two Cases of Still’s Disease cured by Gold Injections.—W. 8S. C. 
CoPpEMAN, M.D. 

(I) C. B., female, aged 8+ years. 

History.— February 1934. Pain and swelling in ankles and knees, with pyrexia— 
controlled by salicylates. 

May 1934. Similar attack. ‘‘ Periarticular swelling of knees. The condition 
has since progressed. Exacerbation of pains and swelling of joints, with pyrexia. 
Joints have been splinted to prevent deformity.’’ Blood-count: R.B.C. 4,390,000 ; 
Hb. 55%; W.B.C. 6,600. Differential count showed a lymphocytosis (67%). 
Wassermann reaction in blood negative. X-ray report.—‘ Joints: Some increased 
translucency of knees; Chest: Slightly increased root shadows.’ Condition at 


- present quiescent, though movement of affected parts is painful. 


19.12.34: Admitted to Cheyne Hospital. (In-patient, Queen Mary’s Hospital, 
Stratford, since February 1934.) Child seems ill and has lost weight. Sore on 
ankle, and back is red. Much pain in legs and hips. Thighs and arms very much 
wasted and knees scarcely movable. Blood sedimentation rate (B.S.R.): First 
hour 40 mm. ; second hour 60 mm. Mantoux and Schick reactions negative. 

Weekly injections of Allochrysine, 0:05 grm., begun; 0-5 grm. given in all. 
Radiant heat followed by active and passive exercises was given also. After a 
fortnight the child was reported to be moving her legs more easily. 8.1.85: Tonsil- 
lectomy. 28.2.35: B.S.R.: First hour 16°5 mm. ; second hour 33 mm. This was 
unaltered one month later. 15.4.35: The child is improving. Ultra-violet light 
alternate days ordered. 5.5.35: B.S.R.: First hour 34 mm.; second hour 63 mm. 
Although this is higher, the child’s condition is much improved. She is now 
bright and walks a little each day in outdoor shoes. 

13.6.35: B.S.R.: First hour 57 mm.; second hour 72 mm. Patient sufficiently 
well to return home and was discharged. 26.11.35: Readmitted for observation. 
Improvement fully maintained. B.S.R.: First hour 18 mm.; second hour 46 mm. 

The child now appears to be normal except for some prominence of the knee-joints. 


(II) H. B., male, aged 14 years. 

History.—' Rheumatoid arthritis" since infancy. 

On admission to hospital.—Swelling and limitation of movement of wrists and 
fingers, and painon movement. Stiffness of shoulder-joints, right and left, and limited 
rotation. Feet and ankles also very stiff and swollen. Genu valgum, right and 
left, and limited range of movement in both knees. 

19.1.34: B.S.R.: First hour 26 mm.; second hour 42 mm. 2.3.34: First hour 
12 mm.; second hour 34 mm. Wassermann reaction in blood negative. January 
1934: Given two courses of injections of gold salts, seven injections in all, totalling 
0°25 grm. of the salt. Pain gone and full freedom in joints. 24.10.84: B.S.R.: 
First hour 6 mm.; second hour 10 mm. 

The condition appeared to clear up soon after gold salts had been given. 
Deformity of fingers remains, but function and power in all joints appear to be normal. 


Mar.—CHILD. 1 
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October 1934: Child seems normal. No pain for three months. 

17.4.35: Discharged from hospital. 19.10.35: Readmitted for “follow up.” 
B.S.R.: First hour 0°5 mm.; second hour 3:0 mm. Red cell count: 5,400,000 
perc.mm. Blood-films fail to show the presence of any polychromasia or punctate 
basophilia ; the red cells appear normal. 

Functionally the child remains normal. The finger-joints are still somewhat 
enlarged. 

(This patient was shown before the Section in November 1934, see Proceedings, 
28, 409, Sect. Dis. in Child., 23.) 


Supernumerary Digits. — MArGarErT Price, M.R.C.S., L.R.C.P. (for 
Davip Levi, M.S.). 


B. J., female, aged 3 months. 

Family history.—First child of mother’s second marriage; one boy, aged 12, by 
the first husband, is quite normal. The parents are not blood relations. 

The father stated that as a child he had had similar abnormalities of hands and 
feet, but X-ray examination did not show a comparable condition. No other case 
of congenital abnormality is known to have occurred on either side of the family. 

Previous history.—Full-term infant; delivery normal; birth-weight 7 lb. She 
is breast-fed and has thrived satisfactorily. Brought to hospital at one month of 
age because she had six toes on each foot, the first toe being capable of great 
abduction and resembling a thumb. She had also three terminal phalanges on each 
thumb and a small circular flashy mass attached by a pedicle to the lateral 
aspect of each fifth finger; these fleshy masses were removed by Mr. Lavi on 
14.11.35. 

No other abnormality has been discovered. 


Amyloid Disease in Bone Tuberculosis, Uncomplicated by Secondary 
Infection : Clubbing of Fingers and Toes.—H. J. Seppon, F.R.C.S. 


F. M., male, aged 15 years, began to complain of lumbar backache in March 
1932; also loss of weight, poor appetite, night sweats, and shortness of breath. 
He was able to walk, but pain was aggravated by exertion. 

April 1932: “ Influenza” and bronchitis. 

27.9.32 : Sent from his home in Yorkshire to the Country Branch of the Royal 
National Orthopedic Hospital, as a case of spinal caries. 

Condition on admission.—Thin, pale child—obviously ill. No pyrexia. Heart 
and lungs normal. Vague deep tenderness in right loin. Very slight angular 
deformity of spine in lower thoracic region: local tenderness and rigidity. X-ray 
examination: Early metaphyseal lesion Th. 11 and 12: ? long fusiform abscess 
extending from lesion up to Th. 3. 

Nursed on frame in open-air ward. 

April 1933: Onset of irregular pyrexia 99° to 101°6°. Pain in right loin; 
cedema of hands and feet. Vomits if pressed to drink more than about 30 oz. fluid 
a day. Passes 20 out of 30 oz. of fluid imbibed; urine normal. Heart enlarged, 
apex-beat just lateral to nipple line, sounds normal. Blood-pressure 80/114. Liver 
enlarged to half an inch below costal margin ; firm, not tender, sharp regular edge. 
Blood Wassermann reaction negative on two occasions. 17.4.33 : Pyrexia unchanged. 
Slight effusion into both knees, full range of painless movement. Fingers and toes 
very clubbed. 20.4.33: Rigidity of neck. Kernig’s sign positive. Cerebrospinal 
fluid normal. 

12.5.33 : Meningeal signs cleared up. General condition improving. Temperature 
normal. ‘Taking fluids better: output normal. Knees, feet, hands and spine 
unchanged. 29.6.33: Liver one inch below costal margin. Liver puncture 
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attempted but was unsuccessful. October 1933: General conditien worse. 
Skiagrams of hands and feet show changes similar to those found in pulmonary 
osteo-arthropathy. 

7.2.34: Liver two inches below costal margin. Spleen palpable. Liver puncture 
shows extensive amyloid disease. Treatment with liver extract commenced, the 
equivalent of one pound daily being given. 

While the patient was under observation a secondary anemia was noted and 
although the blood urea was normal the ability of the kidneys to concentrate urea 
was, from 26.4.33 onwards, very poor. 

He became more emaciated, pale and apathetic, and finally refused all food. 
He died on July 6, 1934. 

Summary of post-mortem findings: (1) Tuberculous disease of the spine with 
large fusiform abscess. (2) Heart: no congenital or valvular lesion. (3) Lungs: 
one calcified nodule present at the left apex. (4) Liver: grossly enlarged, extensive 
amyloid infiltration. Small abscesses on the surface and in the substance of the 
liver. Microscopic section shows amyloid disease and abscess formation, but there 
is nothing to suggest that the abscesses are tuberculous. Guinea-pig inoculation 
negative. (5) Spleen and kidneys: amyloid deposits present. (6) No evidence 
of long-standing secondary pyogenic infection. The abscess formation in the 
liver must have been a terminal event. 

A case of amyloid disease of unknown origin, accompanied by clubbing of the 
fingers has been described by V. Ronchetti (Ospedale Maggiore, 31.1.1930, p. 1). 
In this case there was prolonged irregular pyrexia, thought at first to be due to 
typhoid. The diagnosis of amyloid disease was not made before death. 


Dr. F. PARKES WEBER said that he regarded this case as a typical (nowadays rare) example 
of the association of visceral amyloid disease with bone tuberculosis. The radiographic 
appearance of the bones of the hands was characteristic of secondary “hypertrophic osteo- 
arthropathy’ (Pierre Marie), which occasionally occurred in the absence of pulmonary 
disease. 


Final Report on a Case of Amyloid Disease previously shown.’ 

H. J. SEDDON, F.R.C.S. ‘ 

The initial improvement that followed administration of liver extract. was not 
maintained. Liver puncture on 20.10.34 showed that at least 50% of the liver 
parenchyma had been replaced by amyloid substance. The patient died on 20.6.35. 
No evidence of secondary pyogenic infection was discovered at autopsy, nor was 
there anything unusual in the bony lesions, or in the viscera containing amyloid 
deposits. 

We have therefore complete records of two cases of amyloid disease in bone 
tuberculosis uncomplicated by secondary infection. 


Arterial Calcification and Subcutaneous Calcinosis in a boy aged 
20 months.—J. H. SHELDON, M.D., and WILFRID SHELDON, M.D. 

The patient is a boy now aged 23 months. 

Family history.—He is the third child, the two elder being girls aged 17 and 11 
years, both of whom are healthy. There have been no miscarriages. The parents 
are healthy and unrelated. The father had an exostosis removed from his knee 
when a youth: 

Previous history.—The boy apparently developed normally until about 9 months 
of age, when he cut two teeth. From then until his admission to hospital when 20 
months old, the history was that he had taken less and less food, and had refused 
all solids, becoming progressively more angmic, and his weight had. remained 


| Proceedings, 1988, 27, 124 (Sect. Dis. in Child.,. 12). 
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stationary. His private doctor stated that he had “had such things as haliverol, 
cod-liver oil, virol, and calcium sodium lactate with vitamin D.’’ For the anzemia he 
received ferrodic granules. ‘‘ Recently some small nodules have appeared... in 
front of the right leg . . . near the right elbow . . . and in front of the left leg.” 

He has been under observation in hospital since 20 months of age. At that time 
he was miserably thin, weighing 16 lb. He had three teeth erupted. At times he 
scemed bright and happy, but was too weak to sit up. The complexion was pale, 
the skin dry, the hair sparse, and there was a good deal of nasal obstruction. The 
broad bridge to the nose and the rather large tongue at first suggested cretinism, but 
the resemblance went no further. The fontanelle was widely open, but there were 
no other features of rickets. 

Multiple shotty masses as large as split peas.could be felt in the subcutaneous 
tissues round the knees and just below the right elbow. These were movable, hard, 
and painless, and a few were attached to the skin. (At the present time they seem 
a little smaller.) The urine contained a little albumin, but the other systems were 
normal. Blood-pressure 90/60. 

Investigations.—Wassermann reaction, negative. 

Blood-counts :— 


4.10.35 13.11.35 28.11.35 13.1.36 
R.B.C. 3,600,000 2,500,000 2,100,000 3,400,000 
Hb. 61% 45% 48% 76%, 
C.I. 0-84 0-86 1-1 1-1 
W.B.C. 13,700 15,400 8,800 
Polys. 45% 19%, 40%, 
Lymphos. 54% 76% 53% 


Price-Jones curve (by courtesy of Professor Parsons) showed a normal size of the 
red cells. 

Blood chemistry: Blood-urea 58 mgm.; blood-caleium 10-7 mgm.;_blood- 
phosphorus 3-7 mgm.; phosphatase 0-6 (courtesy of Dr. McCance). 

X-ray examination.—Long bones: The epiphyseal lines show unusually dense 
calcification, possibly because the child has made no growth for many months. 
The shafts also appear more than normally dense. Skull and spine: Normal. 

Arteries : The iliac and femoral arteries in both legs appear calcified (see 
Plate I, fig. 1). Subcutaneous tissues: Plaques of calcification can be seen in 
the neighbourhood of both knee-joints (Plate I, fig. 2), and there are two smaller 
plaques just below the right elbow-joint. 

Progress.—During the last two months there has been some improvement. The 
general state of nutrition is better; the weight has risen 2 lb., the child is able to 
sit up, the anzmia is less severe, and the subcutaneous plaques are a little smaller, 
while the skin over them is no longer reddened. 

Dr. PARKES WEBER said that the striking features in the case were the early age of 
the patient and the association of arterial calcification with subcutaneous calcification of the 
class which he (Dr. Weber) thought he had been the first to demonstrate in England (at the 
Dermatological Section of the International Medical Congress in 1918 at London). This 
type of calcinosis was very rare, but its association with arterial calcification was still rarer. 
The localized calcinosis associated with sclerodactylia (first described by H. Weber, a Swiss 
doctor, in 1878) was much less rare. Whethcr hypervitaminosis D was a causative factor 
in any cases like the present one was an important question. 


? Cretinism : With Upper Lumbar Kyphosis resembling that in Morquio’s 
Disease.—-P. R. Evans, M.B. (for WILFRID SHELDON, M.D.). 

M. L., female, aged 23 months. 

Family history.—The fifth of six children of healthy parents who are not 
related by blood. 

Previous history.—Birth-weight 94 lb. Cut teeth at sixth month. Sat up at 
age of 18 months. Admitted to another hospital at 20 months, diagnosis of amentia 
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and anwmia made. Blood-count: R.B.C. 3,700,000; Hb. 49%; W.B.C. 8,700; 
polys. 49%; lymphos. 50%. Treated with iron. 

Present history.—Brought to King’s College Hospital at 21 months (December 18, 
1935), as she had not walked or talked and was still doubly incontinent. 

Condition on admission.—Height 274 in.; weight 253 lb.; head circumference 
18} in.; temperature 97°; pulse 85. 

A fat child with marked supraclavicular pads; complexion sallow, with pink 
cheeks and dry skin. Nasal bridge broad; child sleeps with mouth open and snores. 
Hair fine and dry. Tongue broad. Anterior fontanelle open. Short kyphosis of 
upper lumbar spine (Plate II, fig. 1). Delayed reactions (e.g. crying after interference). 
Constipated. Sixteen teeth. R.B.C. 5,000,000; Hb. 88%. Sugar-tolerance curve 
shows delayed return to fasting level. 

X-ray examination shows kyphosis, with tongue-like projection of lower part of 
second lumbar vertebra, and, to a less extent, of first lumbar vertebra (Plate II, 
fig. 2). No centres of ossification in humeral or femoral heads, or right carpus. 
Centre in left os magnum. 

December 20: Thyroid, gr. 4 twice daily. Pulse rose to 100-120; temperature 
to 98°-100°. Aspect and behaviour of child changed. 

January 7, 1936: Thyroid, gr. 1 twice daily. Present weight 204 lb. 

COMMENT: Upper lumbar kyphosis seems to be constant in the osteo-chondro- 
dystrophy of Morquio [1], if we except two cases recorded by Davis and Currier [9], 
in which the backs were straight, though the skiagram shows two shoe-shaped 
lumbar vertebre in one of them. Other spinal skiagrams have been published by 
Brailsford [3], Ruggles [4], and Dale [5]. The lumbar vertebre have the shape of 
a shoe, a wedge, or an anvil; the dorsal are more irregular, or may be lenticular. 

Shoe-shaped upper lumbar vertebrw occurred in the cases of hepatosplenomegaly 
with mental deficiency and bone changes of Sheldon [6], Ellis [7], Poynton, 
Lightwood, and Ellis [8], and Cockayne [9]. 


REFERENCES 
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Dr. E. A. COCKAYNE said that the shape of the vertebre and the broad phalanges proved 
that the child was suffering from an osseous dystrophy. The condition was described by 
others and actually named by Grudzinski before Morquio published his description, and was 
so variable that it was doubtful whether it was a single entity or comprised a group of 
similar defects. This case differed a good deal from Morquio’s. Late appearance of the 
centres of ossification in the epiphyses occurred in some cases, and could not be adduced as 
evidence of cretinism. 


POSTSCRIPT (21.2.36).—The child has now been without thyroid medication for 
three weeks, and the condition has not altered. The diagnosis of cretinism appears 
to be open to doubt. P.R.E. | 


Arachnodactyly with Congenital Heart Disease.— A. C. FLEw, M.B. 
(for BERNARD SCHLESINGER, M.D.). 

E. M., female, aged 10 years. 

Family history.—The patient is the tenth child of eleven children. Father, 
mother, and nine brothers and sisters are healthy and of normal size. One older 
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brother is rather tall and thin; there is otherwise no history of a similar condition 
in the family. The parents are not consanguinous. 

Previous history.—Normal birth; weight 12 lb.—a fat baby. At 4 years of age, 
legs found to be crooked but improved on treatment in splints. Noticed to be tall and 
thin when she began walking again after this. Began to wear glasses at age of 6 years, 
when she went to school and could not see the board. Has since been treated at an 
eye clinic for “ dislocation.”” Diphtheria at 6 years old. No history of rheumatism. 
Since last summer has been easily tired and breathless, and was brought up to the 
Hospital for Sick Children, Great Ormond Street, for treatment. 

On examination.—Tall and thin; height 4 ft. 10 in.; weight 75 lb. Normal 
intelligence. Long-limbed, with thin tapering fingers and toes. Musculature not 
well developed, though power is good. Reflexes normal. Scoliosis and winging 
of scapule present. Long, thin pigeon-chest. Scarcity of subcutaneous fat, 
particularly over extremities. Loose jointed, with over-flexibility of fingers. 
Ears normal in shape and size. Hair and skin normal. Extremities cold, not 
blue. No infantilism. 

Heart: No family history of cardiac disease and no personal history of 
rheumatism, but heart trouble diagnosed one year ago on examination for symptoms 
of breathlessness and tiredness. No definite enlargement of the heart. The apex 
beat is within the nipple line, 34 in. from the mid-line, in the fifth space. 
Systolic thrill palpable at base, and loud systolic murmur, audible over most of 
preecordia, loudest in third space to left of sternum, not conducted into left axilla, 
but above base of heart. No cyanosis. 

Ophthalmological report (Mr. G. G. Penman): Myopic, with pupils reacting only 
slightly to atropine. No definite trembling of irises on movement. Subluxation— 
rather than dislocation—of both lenses. Fundi normal. 

X-ray examination (Dr. Bertram Shires): Increased growth of long bones and 
epiphyses—no premature fusion. The pituitary fossa is rather wider than usual. 

Investigations.—Wassermann reaction negative. Serum calcium 8°8 mgm. %; 
inorganic phosphorus 4°6 mgm. % ; plasma phosphatase 8°2 units (Dr. Payne). 


Abortus Fever.— H. L. Lex, M.B., B.S. (for DoNALD PATERSON, M.D.). 


N. B., female, aged 4 years and 8 months, admitted to hospital in December 1935, 
for investigation of splenomegaly. Six weeks before admission, she had a febrile 
illness the temperature ranging from 100° to 104°. There was pain in the legs and 
profuse sweating, and occasional headache and abdominal pain, but no rash. The 
fever continued for two weeks and then gradually subsided. A blood-count at this 
stage was said to be normal. 

On examination.—Unduly pale but not otherwise unhealthy looking. Liver just 
palpable; spleen felt two fingerbreadths below costal margin. Other systems 
normal. There has been no pyrexia since admission. 

Investigations.—Urine: normal.* Blood-count: R.B.C. 4,180,000; Hb. 65%; 
W.B.C. 8,500 ; polys. 40% ; lymphos. 49% ; monos. 11%. 

Fragility of red corpuscles normal. Blood sedimentation rate normal. 

Agglutination reactions : Brucella abortus agglutinated at a titre of 1 : 5,000. 
Slight agglutination of Brucella melitensis. 

Since admission to hospital the spleen has diminished in size and the general 
condition has improved. 
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Manifestations of Venereal Diseases in the Mouth and Face 
By EK. W. AssinpErR, M.D. 
(Abridged) 


I AM often accused of heresy as regards clinical diagnosis; the more I see of 
clinical diagnosis—which I am prepared to admit is often a necessity—the more I 
regard it as too often a ghastly speculation. Now the subject of this paper and 
demonstration is clinical, but I wish to state clearly that I should never, unless in 
very exceptional circumstances, diagnose venereal disease without scientific con- 
firmation, i.e. by finding the organism directly, or the product of the organism in 
the blood-stream. Venereal diseases affecting the mouth and face are for practical 
purposes two in number, gonorrhoea and syphilis. 

Gonococcal infections of the mouth are extremely rare; cases have been reported 
—many, I am sure, quite wrongly. We are here up against the unfortunate fact 
that although the gonococcus is a Gram-negative diplococcus, there are numerous 
other Gram-negative diplococci, microscopically indistinguishable from the gono- 
coceus, e.g. the meningococeus, the Diplococcus catarrhalis, the Micrococcus flavus, 
any of which may be taken up into a leucocyte and appear exactly like the gono- 
coccus. Therefore, before a diagnosis of gonococcal stomatitis is made, the Gram- 
negative coccus must be identified by its fermentation action after culture on sugar 
medium. Apart from local infection, the gonococcus may gain entrance to the 
general circulation, and settle down, perhaps, in the temporo-mandibular joint— 
causing arthritis, or it may form a localized abscess in the region of the face or 
mouth. As I have said, gonococcal infections in these regions are rare, and I wil 
leave them at that and pass to the more important condition. 

Syphilis is an inflammatory disease caused by the Spirochezia pallida, an 
organism discovered by Schaudinn and Hoffmann as recently as 1904. It generally 
begins as a local infection, and after about eight or ten weeks becomes generalized. 
It may also be inherited, the spirochete gaining access to the foetal circulation from 
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the maternal circulation. As a classification syphilis may be divided into acute and 


chronic :— 


Acute  syphilis— 


Chronic syphilis— 


‘ { Primary, or local. 
{ Acquired —. « ys 
( Secondary, or general. 


Congenital. 


{ Acquired. 
| Congenital. 

















Large mucous patch of lower lip in secondary syphilis. 


Acute syphilis generally shows itself on the skin and mucous membranes ; 


chronic syphilis, on the other 
vessels, bones, and muscles. 


hand, invades the mesodermal structures—blood- 
There is an extraordinary difference between the 
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outlook in acute syphilis and that in chronic syphilis. In acute syphilis 
the damage done can be remedied and practically 100 per cent. of cures can 
be promised in these days, providing that the patient can obtain and tolerate 
adequate treatment and will submit to treatment and observation for a period of two 
years. In the chronic stage the prognosis is very different ; tissues have probably 
been destroyed which cannot be replaced and if those tissues are, say, in the brain 
or heart, although after prolonged treatment the infection may be eradicated, the 
damage done may be irreparable. Of course properly treated syphilis should never 
reach the chronic stage. 

Now whether acute or chronic, the spirochaete provokes a reaction in the body 
tissues. 

In acute syphilis there is the primary local sore and then there is a secondary 
rash on the body, or the condylomata where skin meets mucous membrane, or there 








Hutchinson teeth in congenital syphilis. 


are the so-called mucous patches, which are the equivalent of the rash, on the 
mucous membranes, e.g. of the mouth. In the chronic stage the reaction is always 
characterized by the formation of agumma; this may be minute as in or around the 
walls of small blood-vessels, or it may be a large tumour, perhaps of muscle, the size 
of a cricket ball. The process is the same in either case. The irritation caused by 
the spirochte causes infiltration of the tissues with lymphocytes and endothelioid 
cells, with subsequent formation of granulation tissue, and sometimes ulceration 
and necrosis which result from deficient blood supply and actual poisoning by the 
spirochete. The difficulty in many cases is to recognize syphilis when it is present. 
It is prevalent in all classes, rich and poor; it often simulates other conditions, 
and it should practically never be diagnosed without scientific confirmation. 
\The author then demonstrated about fifty lantern slides, showing the characteristic 
lesions of the face and mouth which may occur in venereal disease. | 
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[January 27, 1935 | 
Blood Supply of the Lower Jaw 


By C. H. Howkrns, C.B.E., L.R.C.P., M.R.C.S., L.D.S.E. 
(President). 


THE vascular supply of the mandible is of great interest, and the way in which 
the anterior portion of that bone obtains its blood supply when it has been fractured, 
say in the molar region, is of importance. It must be presumed that the inferior dental 
artery has been completely ruptured, which would naturally very much diminish 
the vascular supply to the anterior fragment, and, it might be expected, lead to 
extensive necrosis, which apart from severe trauma or infection, does not usually 
occur. 

We are all aware that the alveolar part of this bone derives a certain amount 
of blood from the lingual and facial arteries, via the muco-periosteum, but it 
occurred to me that this might be barely sufficient to maintain its vitality, the lower 
portion of the mandible having practically no canaliculi, and being of a particularly 
dense character. 

A possible vascular supply might be derived from an anastomosis in the medulla 
at the symphysis with the arteries of the other side. There is practically nothing 
writter® on this subject in English, American, or French literature. 

To discover if there were a free anastomosis at the symphysis certain experiments 
were carried out as follows :— 

(1) The mandibles of a dead pig, sheep, and monkey, and also of two human 
cadavers were injected with methylene blue in turpentine, via the inferior dental 
artery. The results in the pig (due to the small artery) and one of the human jaws 
were not satisfactory. 

The general result shown was that there was little anastomosis between the two 
sides. Staining occurred in the medulla, sockets and gingival margin of the side 
injected, but little passed over the middle line. The tongue was stained on the 
anterior outer surface, probably through the lingual branch of the inferior dental 
artery which accompanies the lingual nerve. The lips were well injected, due to 
the dye passing through the mental foramen and the free anastomosis between the 
facial and mental arteries. 

(2) A monkey (under ether) had the gum incised in the | 6 area which caused 
bleeding, and this was arrested when pressure was applied to the inferior dental 
artery. 

The lower first molar was extracted and the haemorrhage was arrested by pressure 
on the artery. The crown of the | 1 was excised and bleeding from the pulp was 
arrested in the same way. 

Conclusions.—There is very little anastomosis past the middle line in the 
mandible, but it is present in the lips and neighbouring area, probably from the free 
anastomosis of the mental and facial arteries. Massive necrosis of the lower jaw is 
not usual, so there must be an adequate vascular supply following fracture. 

It has been suggested that this is assisted by an “antidromic” flow of blood 
through the mental foramen from the facial artery, via the free anastomosis there. 
This suggestion is supported by the fact that if both the external carotids are 
ligatured above the facial arteries (so arresting the supply via the inferior dental 
artery) the mandible on being divided produced free hemorrhage, the nutrition of 
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the bone being maintained by the normal mucoperiosteal supply, presumably 
strongly reinforced by the antidromic ”’ flow from the facial artery. 

Another interesting point is that Euler’ found that following the ligature of the 
inferior dental artery in young cats the jaw was as richly supplied with blood in 
two weeks’ time on that side as on the unoperated side, due, he considered, to the 
free anastomosis of the inferior dental, lingual, and facial arteries. 

I wish to thank Professor Lockhart of the University of Birmingbam for his 
help and Mr. E. C. N. Strong for his useful suggestions. 


The Innervation of Teeth 
By Ropert Brapiaw, M.R.C.S., L.R.C.P., L.D.S. 


ABSTRACT.—The author, using the staining methods of Bielschowski, Gross, Beckwith, 
Weigert-Pal and Cajal in frozen and serial paraffin and celloidin sections, has investigated 
the dental innervations of man, monkey, dog, cat, and guinea-pig in health and disease. He 
discusses the anatomy and physiology of the dental innervation and the effect of section of 
the inferior dental nerve on the trophic, vasomotor, protective, and sensory functions, with 
special reference to the relation between dental disease and neuropathies. He describes the 
innervation of the tooth germ and the nature of the growing fibrils seen before calcification 
in the dentinal papilla and draws attention to the innervation of the periodontal membrane. 
He has found that these nerves anastomose across the crest of the interdental septa with 
their fellows and demonstrates coiled sub-cemental nerve-endings. He has been unable to 
find any difference in the eruption and casting of teeth after section of the inferior dental 
nerve, and does not find degeneration of the nerves of deciduous teeth prior to casting to be 
inevitable. He discusses the effect of local anesthesia on the dental pulp, some of the causes 
of odontalgia and neuralgia and the effect of old age and general disease on the dental in- 
nervation. He has failed with lethal or continued sublethal doses of ethyl and methyl 
alcohol, lead or tetanus and diphtheria toxins, using the oral, gastric, subcutaneous and intra- 
venous route, to produce dental neuronic change. The effects of fracture of teeth and jaws, 
the introduction of arsenic into the pulp chamber and amputation and extirpation of the pulp 
are examined. The vital resistance of the pulp and the significance of granulomata as a 
protective mechanism are discussed. The author has found that after extraction although 
there is at first degeneration of the nerve-fibres concerned, there may subsequently be re- 
generation, sometimes in the form of plexiform neuroma. He has produced degenerative 
changes in both the nerves and the Gasserian ganglia on both the operated and unoperated 
sides by the introduction of tetanus and diphtheria toxins into extraction sockets, where the 
neuronic involvement is proportionate to the degree of trauma with which the extraction is 
effected. The rdle of innervation in tooth movement during eruption and orthodontic correc- 
tion, and after the extraction of anterior teeth, has been investigated, the latter by roentgen- 
cinematography. 


RESUME.— L’auteur a étudié l’innervation des dents de l'homme, du singe, du chien, du 
chat et du cobaye, a l'état normal et pathologique 4 |’aide de coupes gelées, de coupes sériées 
incluses dans la paraffine et dans la celloidine, colorées par les méthodes de Bielschowsky, 
Gross, Beckwith, Weigert-Pal et Cajal. I) discute l’anatomie et la physiologie de l'innervation 
dentaire et |’effet de la section du nerf dentaire inférieur sur les fonctions trophique, vaso- 
motrice, protectrice et sensible, s’occupant spécialement du rapport entre les affections 
dentaires et les névropathies. I! décrit l’innervation du germe des dents et la nature des 
fibrilles croissantes observées dans la papille dentaire avant la calcification, et attire 
"attention sur les nerfs de la membrane periodontale. I] a découvert que ces nerfs passent 
par dessus la créte de la cloison interdentaire et s’anastomosent avec leurs semblables de 
l'autre c6té, et a démontré des terminaisons de nerfs sous-cémentaires enroulées. La section 
du nerf dentaire inférieur ne provoque aucune différence dans |’éruption et la chute des dents, 
et la dégénérescence des nerfs des dents de lait -n’est pas nécessaire avant la chute de ces 


1 Euler, H., Deut. Monat. fiir Zahnheilk., 1922, 40, 193-201. 
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dents. L’auteur discute ensuite |’effet de l'anesthésie locale sur Ja pulpe dentaire, quelques 
causes des odontalgies et névralgies et l’effet de la sénilité et des maladies générales sur 
l’innervation dentaire. L'’emploi continuel de doses léthales ou sous-léthales d alcool 
éthylique ou méthylique, de plomb ou de toxines diphtérique ou tétanique, par la bouche, 
par l’estomac ou par les voies sous-cutanée ou intraveineuse, n’a produit aucun effet sur les 
nerfs dentaires. L’auteur a étudié l’effet des fractures des dents et des michoires, de 
l’application d’arsenic 4 la pulpe dentaire et de l’amputation ou extirpation de la pulpe 
dentaire. La résistance de Ja pulpe et l’importance du granulome comme mécanisme de 
défense sont décrites. L’auteur a trouvé que quoiqu’une extraction soit suivie d’abord par 
le dégénération des fibres nerveuses, il peut survenir une régénération qui prend quelquefois 
la forme d’un névrome. I] a pu produire une dégénération des nerfs et des ganglions de 
Gasser du cété normal aussi bien que du cdté opéré par l’introduction de toxine tétanique et 
diphtérique dans |’alvéole aprés l’extraction d’une dent. Dans ces cas l'affection des nerfs 
est proportionnelle au traumatisme produit par l'extraction. Le réle de ]'innervation dans le 
mouvement des dents pendant leur éruption, pendant le traitement orthodontique et aprés 
l’ext'action de dents antérieures a été étudié, cette derniére question 4 l'aide de la cinémato- 
graphie radiologique. 


ZUSAMMENFASSUNG.—Der Verfasser verwendet die Firbemethoden von Bielschowsky, 
Gross, Beckwith, Weigert-Pal und Cajal mit Gefrier- und Serienschnitten in Paraffin und 
Celloidin und hat die Innervierung der Ziihne beim Menschen, Affen, Hund, Katze und 
Meerschweinchen im gesunden und kranken Zustande erforscht. Er erértert die Anatomie 
und Physiologie der Zahninnervation und die Wirkung der Durchschneidung des Nervus 
mandibularis auf die trophische, vasomotorische, protektive und sensorische Funktion unter 
spezieller Bezugnahme auf die Beziehung zu Zahn- und Nervenerkrankungen. 

Er beschreibt die Innervation des Zahnkeims und die Art der wachsenden Fibrillen, 
gesehen noch vor der Verkalkung in der Zahnpapille und lenkt die Aufmerksamkeit auf die 
Innervation der periodontalen Membran. Er findet, dass diese Nerven iiber die Kanten 
der interalveolaren Septen hinweg mit ihresgleichen anastomosieren und_beschreibt 
zusammengekniiuelte, subzementale Nervenendigungen. Er konnte keinen Einfluss der 
Durchschneidung des N. mandibularis auf den Durchbruch und die Ausbildung der Ziihne 
finden, und ebensowenig findet er eine Degeneration der Milchzahnnerven vor dem Zahn- 
wechsel. Er erértert den Einfluss der Localanaesthesie auf die Pulpa, einige der Ursachen 
der Odontalgie und Neuralgie, sowie den Einfluss des Greisenalters und von Allgemeiner- 
krankungen auf die Zahninnervation. Es war ihm weder mit lethalen oder fortgesetzt 
angewandten sublethalen Dosen von Aethyl- oder Methylaleohol noch mit Blei oder Tetanus- 
oder Diphtherietoxin—die Mittel wurden per os, in den Magen, subcutan oder intravendés 
gegeben—miglich Veriinderungen in den Zahnnerven zu verursachen. 

Es wurde die Wirkung von Zahn- und Kieferfrakturen, der Einfiihrung von Arsen in die 
Pulpa sowie der Amputation und Exstirpation der Pulpa untersucht. Die Widerstands- 
fiihigkeit der Pulpa sowie die Bedeutung der Granulome als Schutzmechanismus werden 
beschrieben. Verfasser fand, dass nach der Extraktion zwar zuniichst eine Degeneration 
der Nervenfasern zu beobachten ist, nachher aber eine Regeneration, u. zw. bisweilen in 
Form von plexusartigen Neuromen eintreten kann. Durch Application von Tetanus- und 
Diphtherietoxin in die Extraktionsstiimpfe hat er degenerative Veriinderungen in den Nerven 
und in dem Ganglion Gasseri u. zw. sowohl auf der operierten als auch auf der nichtoperierten 
Seite hervorgerufen, wobei das Ausmass, in dem die Nerven in Mitleidenschaft gezogen 
waren dem Grad des Traumas, das durch die Extraktion gesetzt wurde, proportional war. 

Die Bedeutung der Innervation fiir die Bewegung der Ziihne wiihrend des Durchbruchs 
und wihrend orthodontischen Regulierungen sowie nach Extraktion der Frontziihne wurde 
untersucht, u. zw. letztere rintgenkinematographisch. 


Anatomy.— We now know that the anatomical innervation of teeth and jaws is 
far more complex than had hitherto been supposed (Starkie and Stewart, Stewart 
and Wilson, Oliver, Mileff, Ellison). The main nerve trunks are believed to contain 
both afferent and efferent medullated fibres as well as sympathetic non-medullated 
nerves. I have found that if the third division of the trigeminal is severed above 
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the point where it gives off its lingual and inferior dental branches, no nerve fibrils 
are to be seen in the pulp, periodontal membrane or alveolus of the posterior teeth 
of the lower jaw, neither as medullated or non-medullated fibres or as a periarterial 
plexus. The fibres described by Mummery are not affected. 


Physiology.—From observations made on other peripheral nerves (Sherrington) 
we may reasonably assume that the physiological role is equally complex. Its 
functions have been stated to be trophic (Dependorff, Witt, Summer, Mendel Joseph, 
Walkhoff, Moral and Hanseman, Brubacher. B. van der Sprenkel and Abraham 
dissent.), vasomotor (Montfort, Mummery, Brubacher, Nemitzoglou, Viegra, 
Dependorff, Ochoterina. Zouglou dissents), protective (Cahn, Praeger, Black, 
EK. Mellanby), and sensory 


Trophic function.—We do not know what part the innervation takes in growth 
and development. Neurofibrils are present in the tooth germ long before calcification 
and we know that enamel and dentine are formed by transplanted germinal elements 
(Huggins, McCarroll and Dahlberg) but whether a normally calcified tooth can be 
formed without innervation is not established. Where whole tooth germs have been 
autogenously transplanted, regular growth is said to have taken place (Magitot), but 
this observation was made over a comparatively short period so that the evidence is 
not conclusive and further no precaution was taken to exclude the possibility of 
nerves growing in from the surrounding tissues, a phenomenon which has been 
observed in other forms of transplant (Harrison, Durken, May and Detwiler). 
Although nerves have been found in some ovarian and dermoid teeth (Hopewell 
Smith, Wilms), but not in others (Leberth, Schmidt, Harris, Klemm), and in one case 
no apical foramen was said to be present (Hoelscher), changes may well have taken 
place after tooth formation, so that these findings are not evidence. It is 
possible that growth is influenced through vasomotor control (Nishyiama), although 
I have found no histological differences in the innervation of normal and of 
hypoplastic, stunted or mottled teeth of odontomes. We know, however, that 
functional aberrations are by no means necessarily accompanied by demonstrable 
histological changes. We must not forget this when we find that section of the 
inferior dental nerve is not followed by macroscopic (Strong) or microscopic (Euler, 
Stewart) change other than, of course, Wallerian degeneration. 

Vasomotor function.—The finding of Rouget cells in the pulp (Wellings) and of 
specific vasomotor endings (Montfort, Mummery) indicates that, as in other parts 
of the body, the arterioles (Bernard) and capillaries (Woolard, Doi) are under 
direct nervous control and it may well be that defensive vascular mechanisms 
are operated by an antidromal local nervous reflex. If mustard oil be applied to 
normal skin, pain and considerable hyperemia occur; if applied to anesthetic skin, 
the nerves of which have been damaged and degenerated, no reaction is observed. 
Similarly no reaction will occur with novocain infiltration while the anesthesia 
lasts, but it will develop normally if the nerve trunk itself is anesthetized, although 
of course no pain will be present (Bresslauer, Lewis and Grant, Térék and Rajka, 
Krogh). Since this reaction will occur in a limb after degeneration of the post- 
ganglionic sympathetic fibres, it is the sensory fibres that must be concerned 
(Kohler). 

Protective function.—The concentration of neurofibrils in the coronal pulp is 
not without protective significance (Praeger). It has been suggested that they 
not only convéy impulses to the central nervous system but also serve a 
secreto-motor reflex (Black). The atrophy of nerves, however, in the coronal 
segment of teeth of persistent growth, and in old age, makes this unlikely. Recent 
work suggests that the innervation is directly concerned with the resistance of 
dental structures to disease (EH. Mellanby, M. Mellanby, and King) and one writer 
(Talbot) even claims that congenital and acquired neuropathies are responsible for 
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failures of growth and resistance. In the cases in which I have examined sections 
of the inferior dentai nerve, periodontal disease, although frequent, is not invariable. 
Traumatic changes, however, are extremely common, so that the condition cannot 
be from disuse of the operated side. It seems reasonable to conclude that gingival 
disease may follow degeneration of the interdental nervous mechanism, which I will 
discuss shortly, partly because there is a failure of local reaction to disease and 
because of the loss of sensitivity to traumatization and stagnation with perhaps an 
increased likelihood of traumatic occlusion. 





Fic. 1.—Main nerve trunk and nerve bundle entering developing tooth germ from the jaw of a 


three-week-old kitten. 
TG, tooth germ. N, nerve. NT, nerve trunk. 
i= 


Stained Cajal. x 185. 


Sensory function.—The nerves of the teeth have been shown capable of the 
transmission of thermal change between 90° and — 15° (Steiner, Cecconi, Sprinz 
and Wilz), beyond which limits there is pain. Although it has been suggested that 
alterations in the calibre of the dentinal tubules from occlusal stress may be 
transmitted to the pulpal nerves (Held, B. van der Sprenkel), since there is but little 
difference in the tactile threshold stimulus in teeth before and after extirpation of 
the pulp (Stewart), it is generally thought that tactile sensation is confined to the 
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periodontal membrane (Black, Hiiber, Cecconi, Chiavari, Inglis, Turkheim) although 
some still think it may be present in both tissues (Wellings, Kleinsorgen, Sigmund, 
Magitot, Rohrer). 

Innervation of the developing tooth.—Neurofibrils are probably attracted to the 
tooth germ asa result of cell differentiation (Hoadley). I have been able to 
demonstrate them before calcification, when a branch from the main trunk may 
be seen to supply follicle and dentinal papilla (figs. 1, 2, 3). These fibres stain 
differentially with nerve stains, may be shown in continuity with the main nerve, 
and are consistent in their anatomical distribution. 


TG 





Fic, 2,-—-Nerve trunk branching at the base of tooth germ. From a three-week-old kitten 
TG, tooth germ. N, nerve. 
Stained Cajal. x 185 


Innervation of the formed tooth.—The branches from the main trunk to the 
formed tooth divide into pulpal and paradontal nerves long before the apex is 
reached. The pulpal nerves may enter foraming well above the apex. )They almost 
invariably give a twig to the surrounding apical bone before supplying the tooth. It 
does not seem impossible that degeneration of this filament could play a part in the 
apical changes seen in pulpless and diseased teeth.) The periodontal nerves enter the 
root membrane and pass upwards with blood-vessels in a channel so placed that they 
are protected from injury by tooth movement (B. van der Sprenkel) and give off twigs 








Fia. 3.—Neurofibrils entering tooth germ in jaw of two-week-old kitten. 
N F, nerve fibrils 
Stained Cajal. x 365. 








Fia. 4.—The anastomosis of the periodontal nerves across the crest of the interdental septum. 
T, tooth. GE, gum epithelium, N, nerve. S, septum. 
Stained Cajal. x 185. 
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to the surrounding alveolus at intervals. At times, however, they enter the inter- 
dental septum and travel in it varying distances before entering the periodontal 
membrane. I wish to call special attention to the fact that the termination of these 
nerves passes beyond the circular ligament, where they divide to supply the mucous 
membrane and to anastomose with the periodontal nerves of the adjoining teeth 
across the crest of the interdental septum (fig. 4). Thus the interdenta,] papilla is well 
innervated and there is a linking up of the periodontal membranes throughout the 


jaw. I suggest that this may be a mechanism for the co-ordination and control of 








Fic. 5.—Terminal nerve coils in the periodontal membrane of a monkey. 
P, periodontal membrane. C, cementum. TC, terminal coils. 
Stained Cajal. x 365. 


occlusion in the act of mastication. I have not seen terminal neural rings, said to 
surround bundles of periosteal fibres and so register alterations in tension (B. van 
der Sprenkel) but I have seen loops formed by the neurofibrils turning back from 
the cementum (Kadanoff). (Can this looping, so like the so-called subodontoblastic 
plexus, be due to the different rates of growth of nerve and surrounding tissue.) In 
some cases I have found what appear to be terminal coils (fig. 5). 

It is probable that those who have described fine-pointed endings beneath the 
cementum (Ochoterina, Von Ebner, Dependorff) have seen truncated filaments. 
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I have no contribution to make at present to the controversy as to the termination 
of the nerves within the pulp. . 

Eruption.—Degenerative changes are, of course, to be found in the nerves of 
deciduous teeth before they are cast, but this is not invariable, and in one case 
where there remained little or no attachment of the tooth, the nerve filament 
appeared remarkably normal. Section of the main nerve does not seem to have any 
marked effect: on either the casting or eruption of teeth, but the normal variation 
between the times of eruption on the operated and control sides makes it impossible 
to say whether or not the process is retarded. 


Fia. 6.—Micrograph showing perivascular neural plexus entering root membrane. 
BY, blood vessel. NP, mien F plexus. A, alveolus. RM, root membrane. 
Stained Cajal. x 365. 


Changes with age.-—As we would expect, degeneration accompanies the pulp 
recession of increasing age, but so universal is disease that it cannot be shown 
whether these changes are involutionary (Talbot) or pathological. 

Local disease : Odontalgia and neuralgia.—So far as we know, there are no nerve- 
fibres or end-organs in the dental innervation, especially concerned with pain. The 
neuraxon is most vulnerable at its peripheral terminations, where it has no myelin 
sheath (Collier), so we can understand how caries may cause severe pain, whilst slow 
seepage through the permeable apical cementum of pyorrheetic teeth (Ross, Bodecker) 
is less likely to cause acute degenerative changes. Although the nerves of the pulp 
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are remarkably preserved in proximity to morbid processes (Cahn, Henrici, Praeger, 
Rémer), the absence of symptoms in chronic inflammatory diseases of the teeth has 
been explained as due to loss of conductivity in the disintegrated neurofibrils. 

Blood-vessels.—It has been thought that in view of the intimate association of 
nerves and blood-vessels in the dental pulp (Praeger, Walkhoff, Fischer, Meyer, 
Catania, Muench) increased vascular tension might cause pain, but it is unlikely 
that pressure from this or any other cause would do so unless the blood supply to 
the nerve sheath were impeded. This is the way neuronic degeneration is caused in 
arteriosclerosis (Priestley), thrombo-angiitis obliterans (Mahoney), and probably 
diabetes (Wollman and Wilder, Collier). Where the vessels are surrounded by a 
neural plexus (fig. 6) it is possible that dilatation may result in afferent pain 
impulses (Wilson). One investigator (Leriche) thinks shat vascular changes about 
nerve-endings cause altered sensibility. 

Constriction of endings.—The conception of pain from catching-up of nerve- 
endings in scar tissue has been extended to pulpstones (Cahn, Praeger) unjustifiably. 
Atrophic changes in the neuraxon long precede these and the relief afforded by 
extraction or pulp extirpation are readily explained by our increased knowledge of 
the infective nature of calcific deposits in the lung (Rabinowitsch, Opie and Aronson, 
Lubersch, Schmidt, Wegelin) and the irritating nature of the toxins derived from 
proteolysis of the pulp (Rumsey) and indeed irregular calcium formations occur in 
most teeth (Hill, Kronfeld) and are much more frequently without than with 
symptoms (Black). 

Local anzxsthetics.—Although obstruction of the cerebral circulation for a very 
short time will produce marked cell change, it is doubtful whether the temporary 
ischemia produced by injection of a local anesthetic results in permanent damage to 
the pulpal tissue (Euler and Schiff. Hellner dissents). I have found hemorrhages, 
vacuolation, and changes in the odontoblast layer in the pulps of healthy teeth 
extracted with every form of local and general anesthesia. It is true that these 
changes are much more marked where infiltration anesthesia has been used but the 
mechanical factor in extraction movements may play some part in these findings (Fish). 
[ am carrying out further experiments on animals with local and regional anesthetics, 
and I hope by block dissection to eliminate the mechanical source of error. Experi- 
mental ligature of the inferior dental artery will however produce very marked 
degenerative changes in the accompanying nerve and its ramifications although there 
is no apparent change in the cellular elements of the pulp (Euler, Stewart). 

Systemic disease.—Dental neuropathies are said to be caused by endogenous 
and exogenous intoxications. Although saturation with bacterial toxins has been 
shown to produce neuronic degeneration (Orr and Roux), this alone will not cause 
pain and there must be, in addition, an interstitial lesion of the nerve trunk or its 
termination (Collier). This has clinical confirmation, as cases of typhus (Pitres and 
Vaillard), rheumatic fever, diphtheria and gout (Talbot) have had marked degenerative 
changes in the peripheral nervous system at post-mortem although there had been 
no symptoms of nerve involvement during life. Hypersensitivity of the necks of 
the teeth has been regarded as a polyneuritis (Cahn) but unless selectivity of toxins 
and viruses (Collier) or of bacteria (Rosenow) is conceded, general symptoms would 
accompany it, if this were the case. I am not satisfied that I have produced dental 
nouraxial degeneration with lethal and continued sublethal doses of methyl and 
ethyl alcohol, lead, or tetanus or diphtheria toxins using the oral, gastric, rectal, 
subcutaneous and intravenous routes. Changes observed in the myelin sheaths 
might have another explanation. I do not know whether the pulpal anesthesia 
found in locomotor ataxia (Prinz) is due to changes in the pulpal nerves or sclerosis 
of the Gasserian ganglion. I found no lack of thermal or electrical conductivity in 
the teeth of lepers in the colony near Chelmsford which, by the kindness of Dr. Pirie, 
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the Medical Officer, I was able to attend, nor could I find characteristic changes or 
organisms in the pulps of those teeth I extracted. 

Fractures.—With fracture of the jaw there may be neural degeneration with 
consequent sensory loss. When a nerve is bruised or crushed and its sheath remains 
intact, recovery is rapid and complete (Sargent) so that, as we should expect, the 
anesthesia is only temporary and regeneration occurs. All the other changes seen 
histologically are attributable to circulatory obstruction which is soon compensated 
by the opening up of anastomotic channels. The effects of splinting make it difficult 
to determine whether there is an increased susceptibility to disease. It has been 
stated that regeneration of nerves occurs in fracture of the teeth, provided that the 
injury is not too great (Fleige). 

Extirpation of the Pulp.—If arsenic be used preliminarily to the extirpation of the 
pulp of a tooth, there is evidence that changes occur beyond the apex and if we agree 
with those who hold that organisms are frequently present in the pulp without sym- 
ptoms we shall hesitate to express them along the perineural dental lymphatics 
(McGregor, unpublished) by pressure anesthesia. So much greater are the effects of 
toxins introduced into the pulp on the deep structures if deliberate damage is done to 
the pulp that I consider the impairment of vital resistance of that tissue equal to, if 
not of greater importance than, the demyelination of the axomic path. 

I am at present investigating the marked differences that occur in the reaction 
of the pulps of teeth which have been traumatized or into which bacteria or their 
toxins have been introduced, both before and after section of the main innervation. 
I have not found that an apical granuloma affords any protection to the deeper 
structures and I think that like the chancre, it may only mark the passage of 
infection. It has been suggested that pulp amputation may result in neuromata of 
the severed nerves. I do not know if this is so, but there may be danger of the 
toxins from proteolysis of the amputation stump causing degenerative changes 
beyond the apex. 

Extirpation of the pulp is, of course, followed by degeneration of the apical 
nerve, but I find that the periodontal innervation is unaffected unless there is severe 
pulpal sepsis. Indeed advanced pulpal infections will involve the alveolar innervation 
as well. 

Eatraction.—Cell changes, more marked on the side of operation than on the 
other side, occur in the Gasserian ganglia after extraction (Windle). Degenerated 
fibres, proportionate to the degree of trauma with which the extraction was affected, 
can be seen in the main nerve trunks. 

Degeneration of the apical nerve will occur just the same if the root is fractured 
and not removed, even if the invasion of the root-canal by the surrounding tissue 
re-establishes the circulation. I have in some cases found that there is regeneration 
of the severed apical nerves after extraction. In some of my preparations these 
may be seen entering the remains of the sheath of the old degenerated nerve, and 
in one case there is a distinct plexiform arrangement of the neurofibrils. It is 
known that a response to stimuli is given by regenerated nerve fibrils with abnormal 
ease and the sensation thus elicited is unusual in character and spreads widely. 
May it not be that here is the explanation of neuralgia following multiple extrac- 
tions? Recent research shows that neurotropic viruses, such as those of herpes 
and epidemic encephalitis, may be present in the saliva and remain latent until a 
general or local lowering of resistance permits an entry to the nervous system by 
the axonic path (Levaditi, Harvier and Nicolau, Schnabel, Berger, Perdrau, Doer, 
Weston Price, Galloway). Perhaps this will be found to be the cause of paroxysmal 
trigeminal neuralgia, following extractions, and of the small ulcers that orcur on 
lip and gum without apparent cause. I believe that I have produced neuronic 
degeneration by introducing diphtheria toxin into the saliva before extraction. 
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Certainly I have succeeded in doing this by introducing toxin into the socket when 
the nerve changes are proportionate to the degree of trauma. Where tetanus toxin 
was used, there was marked change in the Gasserian ganglia on both sides. This 
might well have been due to general absorption but as with the systemic exhibition 
of equal doses no nervous change was found, it would appear that the trauma of 
the site of infection was of great importance. In the cases in which diphtheria 
toxin was introduced into the socket after extraction the change was much more 
marked on the operated than on the non-operated side. The difference was much 
more than the trauma would cause, so that' here we have reason to believe the 
infection entered by the direct axonic route. The changes in the ganglia were a 
diffuse staining of the ganglion cells, with loss of regular outline. Their nuclei 
were displaced to the periphery and stained irregularly. There was chromatolysis, 
lack of differentiation of the Nissl granules, and proliferation of the sarcolemnal 
and sheath cells, with occasional polymorphonuclear leucocyte and small round-cell 
infiltration. In short, the picture is that given by Nissl as acute toxic change in 
ganglion cells. 

Tooth movement.—During eruption bone growth is so arranged that the distance 
of the tooth from the main nerve trunk does not increase as much as might be 
supposed and there is no doubt that the filaments supplying the teeth grow con- 
currently. It has been found that when a length of nerve in a limb is lost by 
injury and the proximal and distal severed ends can only be placed in apposition by 
flexion of the limb, after regeneration, the limb can be gradually extended without 
loss of neural conductivity (Sargent, Greenfield), so that considerable elongation can 
take place without ill-effect. We need not fear, therefore, that gradual movement 
in orthodontic correction will cause degeneration of the innervation. 

I wished to know if, when a fully-formed tooth travels forward as a result of 
extraction anterior to it, the movement is determined by the rate of growth of its 
apical blood-vessels and nerves. Dr. Blackman and I have made a cinematographic 
record of the movement of an impacted third molar after the extraction of the 
obstructing second molar. An apparatus was devised so that both a radiographic 
film and the X-ray tube were placed in constant relation to the jaw, radiographs 
being taken twice a week for a year. Although the bite offered no impediment, 
contrary to popular belief the movement is a tilting and not a forward one, so that 
the apex has moved very little and the point I wish to elucidate does not arise. 

Methods.—The experimental work on which this paper has been based has been 
carried out in the John Hampton Hale Research Laboratory of the Royal Dental 
Hospital, the cost having been defrayed by a grant from the Medical Research 
Council. Frozen, paraffin and celloidin serial sections have been stained by the 
methods of Gross, Beckwith, Weigert-Pal, Bielschowski, and Cajal. I am indebted 
to Dr. Stewart of Manchester University for invaluable technical advice. The 
material used was human, monkey, dog, cat, and guinea-pig. A detailed report of 
the experiments themselves will be published later. 
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Discussion.— Mr. J. G. TURNER referred to Henry Head’s view that special nerve-endings 
existed in all organs, giving rise to “ Head’s areas.'’ He agreed that pulp-stones were not a 
cause of pain, and stated that arsenic would kill a pulp through the living dentine. He was 
glad to see that the cinematograph film confirmed his own teaching that the lower molars 
tilted forwards only. 


Mr. W. LEWINSKY said that Dr. David Stewart and himself had succeeded in establishing 
the continuity between the main nerve-bundles in the pulp and the nerve fibrils in the 
odontogenetic zone in human teeth. Other workers had not been able to establish the full 
continuity. 
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Clinical Section 
President—E. G. SLESINGER, O.B.E., M.S. 


[December 18, 1935 


Chronic Anzmia, Leucopenia, Granulocytopenia and Thrombo- 
cytopenia, with Absolute Increase of Lymphocytes.—F. PARKES WEBER, 
M.D., and A. SCHLUTER, M.D. 


The patient, G. G., aged 53 years, has been intermittently under observation 
since July 1934, when he said that during the last seven years he had often felt 
weak and for the last two years had looked pale. Under observation since July 
1934 his condition has varied a little from time to time. He has been treated with 
arsenic, iron, and a liver diet or liver extract (hepatopson), and in September 1934 
his hemorrhoids were operated on. There has been a varying splenomegaly (spleen 
felt three fingerbreadths below the costal margin on November 14, 1935) and slight 
enlargement of the liver, but practically none of the superficial lymphatic glands. 
Occasionally there has been a purpuric petechial eruption. On one or two occasions 
the capillary resistance (Rumpel-Leede) test gave a positive result. Nothing 
abnormal by examination of the eyes, the thoracic organs and urine. Negative 
Wassermann reaction. Negative direct and indirect Hijmans van den Bergh 
reactions. 

At present (November 14, 1935) the patient is up in the ward, and has decidedly 
less aneemia than he had a year ago and when he first came under observation, but 
there is enlargement of the spleen and (slight) of the liver, though not of the 
superficial lymph-glands. 

Blood-count (November 14, 1935): Hemoglobin 78%; erythrocytes 3,400,000 ; 
colour-index 1-15 ; leucocytes 2,500 (eosinophils 1% ; myelocytes 1% ; polymorpho- 
nuclear neutrophils 8%; lymphocytes 90%); megalocytosis; no marked poikilo- 
cytosis, anisocytosis or polychromasia; reticulocytes, about normal proportion ; 
thrombocytes 120,000 per c.mm. of blood. In this blood-count the absolute 
lymphoecyte-count is 2,250 per c.mm. of blood. The maximum normal average is 
said to be 2,000, and in this case in fourteen blood-counts between July 24, 1934 and 
July 29, 1935 the absolute lymphocyte count varied from 920 to 5,376, the average 
being 2,594 ; the absolute count of all the other white cells combined varied from 
155 to 1,421, the average being 654. On the occasion of one of these blood-counts 
the patient’s temperature was subfebrile, but on the other occasions the temperature 
was normal. 

It should be remarked that in July and August of 1934 there were a few 
megaloblasts and normoblasts in the blood-counts as well as slight poikilocytosis and 
anisocytosis. Nevertheless, in spite of the improvement with regard to the anemia, 
we believe the case to be one of aleukemic lymphadenosis. 

Sternal puncture (November 23) for microscopical examination of bone-marrow 
cells, by Henning’s method (Deut. Med. Wochenschr., 1935, 61, 1543) gave us diluted 
blood containing bone-marrow elements. Besides fairly normal-looking erythrocytes 
there were numerous nucleated red cells, mostly normoblasts, many of them with 
strongly basophil cytoplasm; most of the white cells were lymphocytes, giving a 


Mar.—C.iin. 1 






















520 Proceedings of the Royal Society of Medicine 18 


negative oxydase reaction, but there were also fairly numerous cells of the granulocyte 
series giving a positive oxydase reaction, including polymorphonuclear neutrophils, 
metamyelocytes and myelocytes. There were hardly any eosinophils or mast-cells. 
We saw no megakaryocytes, but there were a few little clumps of thrombocytes. 
A differential count of 100 of the white cells gave: Myeloblasts 1%; myelocytes 
1%; metamyelocytes 2% ; polymorphonuclear neutrophils 2% ; lymphocytes 94% 
During this count 51 nucleated red cells were seen, of which 14 were pro-erythro- 
blasts (with strongly basophil cytoplasm), 8 were macroblasts and 29 were 
normoblasts. 

Blood-count (December 11, 1935, after taking two one-grain nuclein tabloids, 
thrice daily, for eighteen days): Haemoglobin 70%; erythrocytes 3,480,000 ; 
leucocytes 3,200 (83% lymphocytes). 

Dr. W. M. HEWETSON inquired as to the nature and significance of the cutaneous nodules 
on the face. There were about a dozen and they ranged in size from that of a large 
green pea to that of a dried split pea, while there was one on the very tip of the tongue. 
The patient stated quite definitely that they had only commenced to appear about two years 
ago. A case showing marked blood changes over a period of six years and nodular skin 
growths, for two years, was undoubtedly interesting. 


Postscript (January 29, 1936).—T wo of the little facial nodules, which the 
patient wished to have removed on account of the difficulty which they caused 
when he was shaving, have been excised. Microscopically, Dr. Freudenthal found 
them to consist mainly of so-called “ nevus cells” containing pigment.—[F.P.W.] 


Hirschsprung’s Disease, treated by Bran in the Diet.—F. Parkes 
WEBER, M.D., and A. SCHLUTER, M.D. 


The patient (H. R. F.), now aged 4 years and 5 months, was admitted to hospital 
on June 11, 1935, with the history that at 6 months of age he was constipated, and 
that the constipation steadily increased. In 1933 he was in a London hospital, 
where the diagnosis of Hirschsprung’s disease was made by X-ray examination, and 
operation (? sympathectomy) was suggested. 

Shortly after admission (June 13, 1935) the X-ray report was: “The pelvic 
colon is greatly dilated and forms a large loop. The remainder of the colon is also 
abnormally large. The appearances are suggestive of Hirschsprung’s disease.” 

In other respects no disease could be discovered, but an attack of vomiting and 
tetany (June 13) followed a barium enema with X-ray examination, and for some 
days afterwards vomiting seemed to be induced by simple enemata. Chvostek’s 
and Trousseau’s phenomena negative. The urine contained some hyaline casts. 
No evidence of rickets. 

In July he was operated for enlarged tonsils and adenoids. For the megalocolon 
we treated the patient by daily digital dilatation of the anus and by Carlsbad salt 
and simple enemata. He left the hospital on September 17 in relatively good 
condition, but Carlsbad salt and enemata were still required. 

From the end of September he was given Kellogg’s All-Bran, two teaspoonfuls 
with breakfast every morning, and after a week he began to have natural spontaneous 
motions once or twice (or sometimes three times) every evening. On November 2 
the bran was discontinued, and the boy was given an apple every day at breakfast 
instead. This has been continued, and since then no Carlsbad salt, enemata or bran 
has been required. 

ADDENDUM.—At the meeting we heard that since the above notes were written, 
an enema had again to be used. 

Dr. W. M. HEWETSON recalled that bran was frequently used as a laxative for horses, but 


when given in excess it produced acute enteritis. It was claimed that vitamin B had a specific 
effect on the plain muscle of the intestine, increasing its thickness. However that might 
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be, a small amount of bran mixed with the usual ration of oats helped to keep horses in 
good genera! condition and to produce a glossy coat. 

In the case shown the history indicated that the disease had been acquired. Such 
megacolons were only seen in the fully developed condition when the symptoms had 
compelled an X-ray examination. 


Raynaud's Disease with Cervical Spina Bifida.—C. E. Newman, M.D. 


The patient, R. P., a woman, aged 39, has, for the last two or three years,'suffered 
from deadness of the fingers in cold weather and from severe chilblains. 

On investigation she is found to have ununited spines in the sixth and seventh 
cervical and first dorsal vertebra. 

Mr. Fairbank said, when he saw this case, that spina bifida occulta in the 
cervical spine was very rare, and could hardly be considered responsible for the 
vascular disorder in the hands, since Raynaud’s disease was not found in the feet in 
association with ordinary spina bifida. 


Acroparesthesia.—R. G. ANDERSON, M.D. 


Mrs. M. W., aged 50, complains of pain in the left little finger. The trouble 
started about twenty-five years ago. From that time, apart from a remission of a 
few years, it has been more or less continuous, and has become more severe recently. 
Usually the pain is a dull ache confined to the little finger. There are, in addition, 
paroxysms of severe pain which last about half-an-hour. The pain then commences 
in the little finger, and spreads to the whole hand, up the inner side of the arm and 
down the left side of the chest. At other times there are tingling and burning 
sensations in the finger. Recently the tingling has extended to the ring and middle 
fingers. The pain often wakes her at night. The little finger is always tender but 
knocking it causes excruciating pain. The paresthesi# are not worse at any 
particular season of the year or time of day. Cold does not appear to bring them on, 
but the pain is relieved by warmth. When the hands are cold they become blue, the 
right more so than the left. About four years ago the patient first noticed that 
the little finger of the left hand was smaller than that of the right, and at about 
the same time she noticed a small spot on the front of the left little finger. 

Past history.—Hysterectomy four years ago on account of fibroids. 

Present condition.—Florid complexion. Rather emotional. Heart, lungs, and 
abdomen normal. Hands: Right hand somewhat blue; left hand paler and pinker. 
Left warmer than right, especially the little and ring fingers. The whole of the left 
little finger is smaller in diameter than the right, but they are equal in length. The 
skin is soft and easily picked up from the underlying tissues. On the pad of the 
fnger is a slightly raised dusky papule the size of a large pin’s head. There is 
hypersesthesia to pin-prick over the left little and ring fingers. Sensation to light 
touch and temperature is normal. Movement of the finger-joints is full. The 
pulses are synchronous and equal, and the blood-pressure in each arm is 170/90. 

The central nervous system is otherwise normal. A skiagram of the hands shows 
very slight rarefaction of the tip of the terminal phalanx of the left little finger. 
There is no radiological evidence of cervical rib or of disease in the chest. 


Carcinoma of the Umbilicus.—A. WALLIS KENDALL, M.S. 

M.L., female, aged 72. 

History.—For the past seven months has complained of a discharge from the 
navel. Apart from this she states that she feels very well and has no other 
complaints. Two years ago she had an attack of “ gastritis,’ associated with 
abdominal pain, vomiting, and diarrhoea. The attack lasted from two to three 
weeks. About a fortnight ago she had an attack of indigestion not accompanied 
by vomiting. She has recovered from this and is now free from gastric symptoms. 

Appetite good. Bowels opened regularly. 
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On examination.—There is a carcinomatous ulcer, the size of a shilling, at the 
umbilicus. In the skin to the right of this is a small secondary carcinomatous 
nodule. 

There is a palpable mass in the right hypochondrium. Enlarged glands are 
palpable in right groin. Radiological examination of the intestinal tract shows a 
diverticulum of the pre-pyloric region of the stomach and diverticulosis of the 


colon. 
[February 14, 1936 


Persistent CEdema with Cyanosis. ? Nature.—THomaAs Hunt, F.R.C.P., 
D.M. 


Ada J., aged 33, single, domestic servant. 

Swelling of left leg for ten years, and of right leg for one year. Feels quite 
well; no dyspncea. Previously well except for ? chorea when aged 13. No oedema 
elsewhere; no urinary symptoms; katamenia regular. Nothing of note in family 
history. 

Condition on examination.--Both legs markedly cedematous below knees. Skin 
over right foot (the more recently swollen) is thickened. No varicose veins seen. 
Lips, hands and ears have a blue tinge. Heart normal (clinically, and by ortho- 
diagram). Lungs normal. Moderate thoracic scoliosis. 

Blood-count : R.B.C. 4,500,000 ; Hb. 82% ; W.B.C. 10,000. No methwmoglobin 
or sulphemoglobin detected in the blood. Wassermann reaction (blood) negative. 
‘Urine: No albumin, casts or blood-cells. 

Dr. F. PARKES WEBER said that he regarded the case as one of the Nonne-Milroy-Meige 
type of developmental wdema of the lower limbs, of late onset in both limbs, but later on 
the right than on the left side. The absence of any known hereditary or familial incidence 
was not rare, but what was very unusual was the association of the edema (on one side 
only) with typical so-called “ erythrocyanosis” of the leg—a condition occurring only 
in girls and young women, who sometimes also showed a constitutional tendency to 
acrocyanosis or chilblains or to both. 


Iron-Deficiency Anzmia responding to Liver Therapy and suggesting 
the co-existence of a pernicious type of Anemia.— GEOFFREY KONSTAM, 
M.D. 

John §8., now aged 23, whilst still at school was known to be pale. Two years ago 
he was admitted to a hospital on account of anemia but, unfortunately, blood-counts 
were not carried out and he was discharged in much the same condition as on 
admission. Six months ago he began to complain of exhaustion and shortness of 
breath on exertion. No family history of anzmia. 

Condition on examination (19.11.35).—Pale and apyrexial. A few small axillary 
glands palpable. No abnormal physical signs in circulatory, respiratory or central 
nervous system. ‘Tongue appeared to be normal. Spleen and liver not felt. 

Investigations.—For serial blood-counts (Dr. H. Bonnell) see table and graph. 
Gastric test meal: Free hydrochloric acid; total acidity normal. Occult blood 
tests of faces, negative on three occasions. Van den Bergh reactions, direct and 
indirect, negative. Fat-analysis of feces: Normal. Examination of feces for 
intestinal parasites negative. Blood Wassermann reaction negative. 


Blood-counts 

R.B.C, , ’ 
millions W.B.C. ° Remarks 
. 6,000 : Polys. 69%, lymphos. 30%, eosinos. 1%. Anisocytosis and 

poikilocytosis 

~ Liver injections started 18.12.35 
10,800 ¢ 
_ . Iron and liver omitted ; administration of hog-stomach begun 
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Comment.—From the table and graph it will be seen that the blood-counts at 
first indicated a low colour-index (hypochromic anszmia), and that as a result 
of the administration of large doses of iron by the mouth, in three weeks the 
hemoglobin rose by 20%, whilst the red cells fell by 600,000 per c-mm., causing 
the colour-index to rise approximately to unity. At this point intramuscular liver 
injections were started, and in three weeks the red cell count rose from 3°4 million 
to 5°2 million, whilst the hemoglobin continued to increase up to 105%. Iron 
therefore, although beneficially affecting the hemoglobin content, failed to stay the 
fall in the number of the red blood cells, whilst liver therapy rapidly restored the 
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Graph showing response to iron and liver therapy. 


number of red cells to normal. The case is remarkable for the youth of the patient 
and the normal gastric acidity. 

So far there have been no facilities for a Price-Jones curve or for corpuscular 
volume estimation and the evidence in favour of a pernicious type of anemia is 
therefore incomplete. On the other hand, the rapid response to intramuscular liver 
therapy (viz., an increase of 600,000 R.B.C. per c.mm. per week) is suggestive, in 
the absence of evidence of a dietetic deficiency or hepatic or alimentary abnormality. 


Discussion.—Dr. W. M. FELDMAN said that the evidence in favour of the case being one 
of pernicious ‘anemia was utterly inadequate. In fact it entirely depended on the 
improvement with liver treatment, which might occur in cases even of secondary anemia. 


Dr. L. P. E. LAURENT said that, in view of the presence of free hydrochloric acid in 
this case, it would be worth while investigating the possibility that the case was one of 
pernicious anemia due to deficiency of the extrinsic factor of Castle. He therefore 
suggested that the patient's response to marmite should be studied. 
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Two Cases of Raynaud’s Disease.—H. L. C. Woop, M.S. (by courtesy 
of Dr. D, FIRTH). 


(I) Male, aged 51, a grocer, has suffered from chilblains on both hands since 
14 years of age, with cyanosis and pain during cold weather. The symptoms have 
become worse lately, and infected blisters have appeared on the fingers. 

Right hand: Marked cyanosis, trophic changes, and wasting. Left hand : Changes 
are similar but less marked. 

X-ray examination.—No arterial changes. Bones show osteoporosis. 

Tests.—Paravertebral novocain injection and baking in radiant heat bath both 
produced marked rise of temperature in both limbs. 


(II) Male, aged 60, gardener. 

Blueness of fingers and numbness during cold weather. Symptoms began one 
year ago, when a supposed “ whitlow” was incised on the right index finger. No 
pus was obtained and the wound was slow to heal. 

Right hand (index finger), left hand (middle finger) show early gangrene. 

Radial pulse palpable. Blood-pressure 135/80. 

No tests have yet been carried out in this case. 


Acrocyanosis treated by Sympathectomy.—N. L. SHEPPERD, F.R.C.S. (for 
Mr. HAROLD EDWARDS). 

Miss H., a typist, first attended hospital 5.9.34 complaining of a whitlow on the 
right thumb. This had begun three years previously and would not heal. The 
nail had been removed twice. 

Condition on examination.—Both hands cold, blue, and dry; right more so than 
left. There was an area of hyperesthesia at the tip of the right thumb. 

In cold water at 15°C. both hands became more blue, painful, and stiff. 
On removal from the water the right returned to former state much more slowly 
than the left. In water at 50° C. the right hand became red and congested, and 
tingling was marked ; the water felt much hotter to the patient than it really was. 
The hand rapidly became blue on removal; left hand remained hot and red for 
some time after removal. 

Blood-pressure in left and right arms equal. Radial pulse equal and normal. 
Brown’s test with T.A.B. vaccine = 0°45. 

Past history.—Chilblains had been getting gradually worse during twenty-four 
years. Between September and June it was unusual for both hands not to be 
bandaged. Cuts have always taken a long time to heal. During the winter the 
hands have always been grossly swollen, blue and painful, and this made it impossible 
for the patient to continue work as a typist. It is a point of interest that the only 
time she had been free from pain was when she cycled nineteen miles a day to and 
from her work. She had also suffered from a milder form of chilblain on the feet 
and from dysmenorrhcea. 

31.10.34: Appendix removed, The whitlow healed, and for a few months her 
hands were greatly improved. During the winter of 1935 the hands became bad again. 

9.10.35: Right cervical sympathectomy was performed via the anterior approach. 
The result was immediate; Horner’s syndrome was evident. 

SKIN TEMPERATURES 


Forearm Hand 
Date Right —«Left Right ~—~«dLeft 
12.10.35 és ‘ile co ae. ee 89-5° F. 98-4° F. 86° «OF. 
14.10.35 ane — ... 92-8° BF, 90-6° F. 95-7° F. 90-2° F. 


Area of anesthesia on inner side of right arm. 
Present condition.—Both hands are free from chilblains ; the right hand is warm, 
and the patient is able to work in a normal manner. 
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Section of Laryngology 


President—LIONEL COLLEDGE, F.R.C.S. 


February 7, 19386) 


Atrophic Rhinitis treated by Cartilage Grafts.—W. A. MILL. 

Female, aged 53. 

Nasal obstruction with crusting and anosmia for many years. 

October 1935: Costal cartilage grafts to each side of the septum with great 
broadening of the septum and narrowing of the airway. Condition very much 
improved. 


Discussion.—C. HAMBLEN THOMAS said that he thought it was better to use decalcified 
bone in such a case instead of cartilage taken from the patient; the bone could be 
obtained ready prepared, and by this means an operation on the ribs was avoided. 


ALEX. Rk. TWEEDIE asked if nasal obstruction was actually present (as mentioned in the 
notes) before the operation, or if this symptom represented the usual complaint of patients 
with intranasal atrophy. He ventured to remind Members of the value of the glycophilic 
treatment for such cases, as developed by Benians and Hayton (Journ. Laryng. Rhinol. and 
Otol., 1919, 34, 325). 


DOUGLAS GUTHRIE said that the reason why these patients complained of obstruction 
was that the nasopulmonary reflex was disturbed. The impingement of inspired air upon 
the nasal mucous membrane was the first stimulus demanded by the complex respiratory 
mechanism and this stimulus was diminished when the nasal cavity was abnormally wide 
and roomy. 


L. GRAHAM BROWN said that for unilateral cases of atrophic rhinitis, he had performed 
a similar operation, taking a piece of septal cartilage and putting it on the wider side, and 
from that he had had fair success. 


The PRESIDENT said that nearly always these patients were much relieved by painting 
with 10% glucose in glycerine, and though this patient was very much improved, it seemed 
scarcely worth while to operate for the condition. 


W. A. Min (in reply) said that this patient was still washing her nose, and using glucose 
and glycerine, and she was now much better, as she could now smell things, which she could 
not do before. In the operation, cartilage was put under the perichondrium on each side. 
As a rule the result was as in this case for some months, and then the atrophic condition 
returned to some extent. Two years ago he had shown a girl with a good-looking nose as a 
first result, but later the nose had again become more roomy. Generally in these cases 
there was considerable permanent benefit. 


Post-cricoid Carcinoma.—LIONEL COLLEDGE. 

Female, age 51. 

April 4, 1934: Had dysphagia for several years. Worse during previous three 
months. Endoscopy showed an early post-cricoid carcinoma. No glands palpable. 
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April 26, 1934: Epithelioma the size of a threepenny piece removed by lateral 
pharyngotomy, without removal of great cornu of hyoid bone and without dividing 
superior laryngeal nerve. Skin-flap implanted behind larynx. Complete segment of 
pharynx removed. 

June 13: Plastic operation to close pharynx. Patient now swallows much better 
than for years before the operation. 


Discussion.— HAROLD BARWELL said that the patient gave a history of dysphagia for 
many years, having had difficulty in swallowing any food which was not minced or finely 
divided. This was a fairly common trouble with middle-aged women, and the question was 
whether such people were specially prone to develop post-cricoid carcinoma. 


V. E. NEGuS said he could answer the question as to whether cases of chronic 
inflammation could become carcinomatous. He had two cases with chronic hypopharyngitis, 
with difficulty of swallowing for some years. He examined both patients by means of a 
direct cesophageal tube on many occasions and dilated the esophagus. There were granu- 
lations, also ulceration and web formation. After each dilatation the patients were much 
improved ; the mucous membrane healed, and became smooth, and swallowing could be 
carried out without difficulty. He had to do that repeatedly, because the condition recurred. 
In one of the cases, after two years, there was a small nodule, which proved to be 
epithelioma. He removed a segment of the esophagus, but the patient died because she had 
only 40% of hemoglobin. If he had been able to restore the blood-content by repeated 
transfusions she might have survived. In the other case, for eighteen months there had 
been no sign of carcinoma, and then a small squamous-celled nodule had appeared. There 
again he excised the top of the a@sophagus, and the patient was now well; she had no 
secondary anemia. 

He had another patient who had had difficulty of swallowing for twenty-two years 
because of a similar hypopharyngitis. She had repeated dilatation, and improvement 
occurred, but the condition was now as bad as ever, with a good deal of superficial ulcera- 
tion, but there was no evidence of carcinoma. The right course was to excise that segment 
of the wsophagus before carcinoma developed. 


HERBERT TILLEY thought the case came within the category of those recorded some 
fifteen years ago by Rose Paterson and Brown Kelly, in which they emphasized that post- 
cricoidal carcinoma was not infrequently preceded by dysphagia associated with marked 
anemia and glazing of the palatal and pharyngeal mucous membranes. The youngest case 
of the kind he had seen was in a girl aged 21. 


C. HAMBLEN THOMAS said he had a woman patient who could swallow most things, 
including solids, but for twenty years she had always had to have her meat minced. She 
came complaining of a lump in the throat following influenza, and she was found now to 
have post-cricoid carcinoma. 


EWART MARTIN mentioned two similar cases in which there had been difficulty in 
swallowing for some years before any neoplastic condition was discovered. The first was in 
a girl, aged 18, who was examined in 1914 because of a difficulty in swallowing, but nothing 
abnormal was found at that time. She was examined seven years later, again with a 
negative result, and there was a further negative result in 1925. In 1928 a post-cricoid 
carcinoma was found. The second patient had complained of difficulty in swallowing for 
ten years; in fact during that time she had not taken a solid meal. Fourteen months ago 
she was found to have a post-cricoid carcinoma. An operation similar to that performed by 
the President was carried out, and the patient could now swallow solids comfortably. 


DONALD WATSON said that Professor Witts had stated that dysphagia was a common 
accompaniment of anwmia, and he (the speaker) wondered whether the irritation of the 
anemic mucous membrane caused by the swallowing of food had any influence on the 
causation of cancer. Curing the anemia invariably cured the dysphagia. 


The PRESIDENT (in reply) said that these patients generally gave a long history of 
dysphagia; some had been examined again and again, with negative results. 

In answer to Mr. Negus, he confessed that he had operated twice in cases in which he 
thought there was a malignant change. In one of these gastrostomy would have been 
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needed at once; the other patient had a great degree of dysphagia, with the Plummer- 
Vinson syndrome, and there was superficial ulceration, which he thought was malignant. 
In neither case was there malignant change. Both were relieved by the operation of resection 
of the upper end of the esophagus and turning in a skin flap, thus making a tube. One 
continued to attend for several years, but he had not seen her lately; the other had done 
well, and he still saw her. The condition was probably pre-cancerous. 

The youngest patient he had seen with post-cricoid carcinoma was aged 20. The growth 
had a very malignant character. 


Late X-ray Reaction in the Larynx.—W. M. MOLLISoN. 

A woman, aged 47, has suffered from progressive loss of voice for one month; 
she can now only whisper. 

In 1924, about eleven years ago, on account of exophthalmic goitre, she had 
treatment with X-rays, with good result. Last year (1935) she was depressed, and 
was found to be suffering from myxoedema. Treatment with thyroid extract by 
the mouth produced rapid improvement. 

Examination now shows much scarring of the skin of the neck with petechiai 
areas in the region of the larynx, no doubt the result of the X-ray exposures. The 
patient complains of shortness of breath now and then. The nose and pharynx are 
normal. The larynx is reddened generally. The left vocal cord is fixed in a partially 
adducted position. The right cord moves slightly, but does not abduct sufficiently 
to provide really free respiration through the glottis. The ventricular bands are a'«» 
reddened. Around the anterior commissure is a small collection of “ granulations.” 

It is suggested that this condition is a delayed result of X-ray exposures given 
eleven years previously. ‘The condition of myxcedema was only diagnosed one year 
ago, though it is possible it had been coming on for longer. 

In view of the narrow glottis and amount of inspiratory stridor, a permanent 
tracheotomy has been advised. 


Rhinosporidiosis.—J. P. MONKHOUSE (introduced by F. C. ORMEROD). 

A man, aged 26, attended hospital, complaining of nasal obstruction and a blood- 
stained discharge from the right side. He stated that he had been in India and 
had had two previous operations for the same trouble. A tumour was found 
growing from a pedicle attached to the base of the anterior end of the right inferior 
turbinal, the anterior portion of which had already been removed. 

Microscopical examination showed the typical double-walled cysts containing 
granular bodies. 

The condition was first mentioned by Seeber in 1900, but was described more 
fully by Major O’Kinealy in 1903. Logan Turner has studied and described the 
structures and life history of the sporozoon. 


The Mechanism of the Bronchial Movements and the 
Naso-pulmonary Reflex 


By MAXWELL ELLIs' 
(From the Medical Unit, University College Hospital) 


My attention was first directed to the problem of bronchial movements over two 
years ago, when I was working with Dr. Chevalier Jackson in Philadelphia. 
The clinical material included many asthmatics who came periodically for the removal 
of thick secretion in the depths of the lungs. In these patients, with their 
exaggerated respiratory efforts, I was able to note the amount of movement under- 
gone by the bronchial tree, and the next step was to record this movement. 


' Geoffrey E. Duveen Student in Oto-Rhino-Laryngology, University of London 
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ANATOMY 


The usual textbooks give too brief an account of the disposition of the muscle 
in the bronchi for an appreciation of the part played by it in the dynamics of the 
tubes. There have been many workers in the field, the earliest of note being 
Reisseisen (1822) working by a hand-lens with scalpel-and-forceps dissection, but 
most of my information has been derived from Miller’s series of papers published 
during the last forty years. Inside the fibrocartilaginous plane of the trachea are 
bundles of smooth muscle-fibres bridging transversely across the gaps in the tracheal 
cartilages attached to their inner edges. There is a certain amount of branching 
of these bundles, connecting rings above and below. A few of these oblique strands 
become longitudinal, especially at the bifurcation. Thus the muscle forms a net- 
work which is continued in the larger bronchi, except only that as the cartilaginous 
hoops become plaques, the muscle occupies more of the area of the tube and loses 
its insertion into the cartilage. The bundles become more spiral in direction and 
are grouped in‘ geodetic lines ” (Miller, 1921), enclosing lozenge-shaped spaces. As 
the smaller bronchi are reached, the muscle bundles, although smaller in bulk, are 
more numerous and form a relatively greater proportion of the tubes, while still 
maintaining their network arrangement. Beyond the orifices of the atria, around 
which fibres are gathered in a sphincter-like manner, the muscle ceases. In the 
same morphological laver as the muscle are elastic fibres following closely the 
arrangement and direction of the muscle bundles, and the whole can be regarded as 
a unit—the myo-elastic sheet. Macklin (1929) gives a good account of this structure, 
together with a full bibliography. 

DYNAMIC PROPERTIES 

Movements of the bronchial tubes have been studied in various ways, and were 
also deduced by Reisseisen from his anatomical studies. He stated that as the lung 
extends peripherally during inspiration, the bronchi must elongate, and that they 
must shorten during the shrinking of the lung in expiration. Keith (1909) described 
the dragging downwards of the lung root by the crura of the diaphragm, and the 
consequent elongation of the upper lobe bronchi. This change in length has been 
observed through the bronchoscope by Ingals (1905) and Jackson (1917), and 
the vertical movement of the carina has been recorded and measured by Weingaertner 
(1920). Bullowa and Gottlieb (1920) used radio-opaque oils in the bronchial tree to 
portray it. Its existence is now beyond doubt. The mechanism is the inspiratory 
suction effect of the chest wall and the diaphragm on the total volume of the lung, 
thus elongating the bronchi. Shortening occurs passively as the air escapes in the 
expiratory phase and the lung shrinks in volume. 

There are, in addition to movements in a longitudinal direction, alterations in 
calibre, which have been observed through the bronchoscope (Ingals and Jackson). 
In inspiration the tubes are dilated, and they contract down again during expiration. 
Elongation alone should tend to narrow the tubes during inspiration, but actually 
there is dilatation at the same time as elongation. The mechanism of this rhythmic 
dilatation will now be discussed in the description of my experiments. 


EXPERIMENTAL METHOD 

An instrument has been designed which could be inserted through a specially 
made bronchoscope into any given portion of a main bronchus of a dog (Ellis and 
Livingston, 1935) (fig. 1). This instrument is essentially a balloon for the recording 
of circumferential changes, and it is inflated after introduction into the bronchus 
(fig. 2). The balloon is traversed by a hollow tube extending beyond it so that 
certain amount of expiratory exchange can go on in the distal portion of the lung. 
By avoiding atelectatic changes in the lung, and by keeping the balloon only loosely 
inflated, the function of the lung is disturbed as little as possible. A sensitive 
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Fic. 1.1—Horizontal section of the instrument, which is essentially a brass tube 48-5 cm. long and 
5-0 mm. external diameter, with an inner tube of 2-0 mm. external diameter. One end of this latter 
tube opens, as shown, into the area C, where a rubber cylinder D is attached, and the other end is 
drawn outwards into a side tube Z. The instrument is constructed in two sections (A and B), for a 
reason which will appear later. These are connected by a bayonet-joint /’ in such a way that, when it 
is fully closed, the lumen of each tube is continuous and airtight, as proved by blowing air through EZ 
which inflates the rubber cylinder, and through the main tube which does not do so. At first, it was 
thought that the central section, between H and F’, should be flexible, and, in the earlier instrnments, it 
was constructed of gum-elastic. Subsequently this was found not to be necessary and the thickness of 
the gum-elastic encroaching on the lumen, was a disadvantage. The later instruments, therefore, were 
made entirely of thin brass. The outer tube can be closed off, but is usually allowed to remain open to 
allow of free circulation of respiratory air in the portion of the luag distal to the rubber cylinder. 








Fia. 2.—Dog of 5-O kg. A skiagram of the thorax with the instrument in position. For this slide 
lam indebted to the skill of Dr. Edward Chamberlain, of Temple University Hospital, Philadelphia. 


1 Figure 1 is reproduced by kind permission from the Journal of Physiology, 1935, 84, 225. 
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method of recording the alterations in shape of the balloon is necessary, and a 
volumetric method was selected. By calculation, it is found that changes in volume 
of the order of 0-1 c.c. must be clearly shown, and a small Brodie bellows was 
eventually chosen as the recording medium, fulfilling this condition. 

Records obtained with this instrument show clearly to what extent the tube 
does ulter locally in calibre with each respiratory movement. Some previous 
methods have consisted in measuring the total increase or decrease in volume of a 
lobe of the lung (Dixon and Brodie, 1903), the intrapleural pressure (Jackson, 1913), 
or the intratracheal pressure (Sandmann, 1890). Apart altogether from technical 
considerations of how far such methods can be considered actually to register intra- 
bronchial variations in size, the experimental animals were always in very abnormal 
conditions, and usually kept alive by artificial respiration. The method described 
above is very sensitive, and gives a satisfactory portrayal of intrabronchial variations 
in calibre in more normal circumstances. 


CHANGES IN CALIBRE 

In this example of a record obtained with the instrument (fig. 3) the changes 
produced by pilocarpine and adrenaline are well defined, showing the delicacy of the 
recording apparatus. Clearly shown also are the expansion and contraction of the 
bronchus with each respiratory movement, the former occurring with inspiration and 
the latter during expiration. These rhythmic movements may be produced in the 
bronchus mechanically by the suction of the chest wall, as mentioned above; they 
may be intrinsic ; or they may be the result of nervous impulses. The last hypo- 
thesis has been advanced in Starling’s “ Principles of Physiology '’ (1933), where it 
is stated that the bronchial musculature may receive nervous impulses to contract, 
and that this active movement assists the elastic tissue to rid the lung of air in the 
expiratory phase. If this were so, it would mean that, in man, bronchial muscle 
performs rhythmic contractions at the rate of at least fifteen a minute. Such a fune- 
tion of smooth muscle is unparalleled elsewhere in the body, and the same objection 
could be raised to the second hypothesis. Moreover, after‘ bilateral division of the 
vagosympathetic trunks in the neck, the rhythm not merely persists, but the bronchi 
undergo a greater contraction and a greater expansion with each respiratory move- 
ment than previously (fig. 4). In numerous records it has been observed that the 
bronchial movements reduplicate exactly the respiratory movements, and I am 
convinced that they are produced indirectly by the thoracic and abdominal muscles. 
The mechanism is the same as that responsible for the length changes of the 
bronchial tubes, and is the increase in volume of the thorax in inspiration, the 
periphery of the lung closely following the excursion of the chest wall and the 
diaphragm. The decrease in pressure thus created in the lung substance causes air 
to flow into the bronchial tubes, dilating them. The arrangement of the structures 
in the walls of the bronchi allows of this flexibility—the isolated plaques of cartilage 
in the fibrous coat and the loose submucosa permitting an inspiratory dilatation. 
The network nature of the myo-elastic coat explains how shortening and narrowing 
can go hand in hand. 

I believe that the function of the bronchial muscle is to maintain a certain tone 
in the bronchial tubes, preventing their entire collapse or uncontrolled expansion, 
and I have as yet found no experimental evidence for assigning it a more active part. 


PERISTALSIS 
Certain of the earlier experimental workers with animals have described 
‘ neristaltoid’”’ movements in the bronchi, similar to those in the gut (Einthoven, 
1892; and Dixon and Brodie, 1903). More recently, Bullowa and Gottlieb (1920 
and 1922) and others have described similar movements in animals and man, 
visualizing them by injecting radio-opaque oil into the bronchial tree and observing 
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the Fia. 3.—Dog of 8-2kg. Records of the respiratory movements of the thorax and the blood-pressure, 
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)20 Fic. 4.—Dog of 7-0 kg. A record showing the increased bronchial movements (synchronous with 
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the movements carefully with a fluoroscopic screen. The records shown by the 
former group are all inconclusive and obtained in a manner already indicated as 
doubtful. The latter group are creating highly artificial conditions in the interior 
of the bronchi, and observation of slight changes of breadth in the bronchi under 
the fluoroscopic screen is not easily made, as there is no means of measurement. 
The volume of the interior of the bronchial system is termed by physiologists 
the “ dead space,” and Henderson (1915) has shown that this volume varies and 
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t. Fic. 6.—Dog of 8-75 kg. A record showing the exaggeration of the respiratory movements produced 
by an electrical stimulation of the right side of the septum. 


that the variation has occasionally been observed to have a rhythm with a period 
of several minutes. This is the best evidence I know of for the existence of 
peristalsis in the bronchi. There is one further supporting piece of work which is 
supplied by Lewis (1924) who observed rhythmic contractions in tissue-culture 
preparations in the respiratory portion of chick embryos, and also a wave-like 
motion passing along the tubes. All the evidence is thus seen to be indirect ; even 
the last piece of work quoted really means that it is possible for smooth muscle to 
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contract rhythmically (which is well known), but is not proof that such a 
phenomenon actually occurs in the complete and naturally living organism. 

On anatomical grounds, I would not consider the bronchial musculature adapted 
to peristaltic movements. It does not at all resemble the intestinal musculature 
either in arrangement or power, and is indeed a very flimsy structure, nor has it 
normally the same functional need of such movements. If they occurred, I would 
have expected to see in my records phases of relaxation and contraction apart from 
those accompanying the respiratory movements. I have as yet obtained no records 
of such a phenomenon. I believe that variations in the tone of the smooth muscle 
occur, and I have a few records showing this. A true picture of peristalsis could 
only be obtained by records from two fixed points in the same tube, and such a 
record has not yet been demonstrated. 


REFLEX EFFECTS 


It has for long been a subject of interest to physiologists to examine the effects 
on respiration of stimuli applied to different parts of the organism. An obvious 
place from which to try to initiate reflex respiratory effects is the nasal mucous 
membrane, and over sixty years ago Kratschmer (1870) conducted a classical 
investigation on these lines, which was for long neglected. He demonstrated that 
stimulation of the nasal mucous membrane by various irritant gases caused an 
expiratory cessation of respiration. This has been subsequently confirmed by other 
workers who also checked his assertion that the sensory are of the reflex was the 
trigeminal nerve. Sandmann (1890) showed an increase in the intratracheal 
pressure during this stimulation of the nasal mucosa, and averred that this indicated 
a broncho-constriction. Houssay and Cruciani (1929) using cross-circulation dogs 
after the method of Heymans, and measuring the intrapleural pressures by Jackson’s 
method (above), also concluded that a broncho-constriction occurred when the nasal 
mucous membrane was irritated withammonia. I have already stated my objections 
to such indirect methods of recording bronchial movements, and although my own 
results are partially in agreement, they do not coincide. It is easy in the dog to 
evoke reflex bronchial movements with irritant gases, but milder mechanical or 
electrical stimuli are not so successful. Fig. 5 shows that an electrical stimulus 
which was quite uncomfortable on my own tongue merely produced an exaggeration 
of the respiratory movements, when applied to the right side of the dog’s septum. 
Dilute ammonia vapour blown into the right nostril occasioned a stoppage of the 
respiratory movements in the expiratory position in most cases, often followed by a 
gradual contraction of the lumen of the bronchus, which lasted a few minutes. 
Sometimes, however, bronchial contraction comes on very quickly and disappears 
soon after the removal of the stimulus (fig. 6). This type of stimulus is exceptionally 
strong and is not encountered in ordinary life. I have found it difficult to initiate 
reflex movements in the bronchus with slight degrees of irritation of the nasal 
mucosa, but the canine and human nasal cavities differ widely in their structure 
and function. Whereas the dog’s nose is organized largely for olfactory purposes, 
man is only poorly endowed with this sense. The mucous membrane of the 
nose of the dog, although supplied with common sensation by the trigeminal 
nerve, does not at all resemble the Schneiderian membrane of man, and the latter 
may be more responsive to stimuli and to a greater extent the site of origin of 
distant reflexes. However, I have had no opportunity of carrying out these 
experiments on the human and have no objective evidence to offer. I can merely 
say that stimulation of my own septum with an electrical current gave me no 
sensation of constriction in the chest, but I do not know how much bronchial 
constriction is necessary to provide such a subjective sensation. 
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I think that the tone of the bronchial muscle can be influenced reflexly, and that 
the nasal mucous membrane is a site from which such reflexes start, but a severe 
stimulation is usually required. Pain and defence reactions with accompanying 
blood-pressure changes then complicate the experimental results. 


Bronchus 


\ 


Fic. 6.—Dog of 5-92 kg. A record showing bronchial contraction as well as an increase in the rate 
of respiration following stimulation of the right nasal cavity with dilute ammonia vapour. 


SUMMARY 


I have discussed the structure and dynamic function of the bronchial tubes, and 
have shown records of movements of alterations in calibre, obtained from the 
interior of a large bronchus of a dog. I have demonstrated that they are 
synchronous with the respiratory movements, and are distinct from other rhythmic 
movements which sometimes occur and which I do not think are true peristaltic 
waves. 

Powerful stimuli applied to the nasal mucous membrane can evoke reflex 
respiratory and bronchial changes, the nature of which, however, is still obscure. 
The many loose ends in this paper, some of which I am still in the process of 
unravelling, are an indication of how little we know of the normal mechanics of the 
bronchial tubes. That such an investigation would be not entirely of theoretical 
interest is clear when the ravages caused by asthma and other spasmodic respiratory 
diseases are considered. 
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Discussion.—EWART MARTIN said that in examining bronchi with the bronchoscope one 
noticed not only the movement on inspiration and expiration, but also the contraction of 
the bronchi. When warm air was blown down the bronchoscope, the small bronchi 
gradually contracted; when moisture was added to the air the bronchi began to dilate. 
Possibly this was due to the fact that the air respired through the nose was constantly 
carrying moisture to the bronchi. When the bronchoscope was in position the required 
moisture was not being supplied and consequently the mucous lining might become 
edematous, giving the appearance of contraction, though on examination apparently the 
whole bronchus was contracted. 

The ciliary movement could be demonstrated even by bronchoscopic examination and 
might give the idea of peristaltic movement, such as had been described in Mr. Maxwell 
Ellis’s paper. There was no doubt that where there was an excessively dry mucous membrane 
of the nose there was a similar condition of the trachea and bronchi, with an added want 
of movement. Over-cocainization would give a similar appearance, so that experimental 
work on these lines with a bronchoscope should be carried out under a local anesthetic, and 
as little cocaine as possible should be used. 


T. A. CLARKE said that a number of papers had been published in France on the naso- 
pulmonary reflex, which was said to be homolateral. He thought that this would be a better 
explanation of lung disease on the same side as sinusitis than the previously suggested 
lymphatic spread. He asked whether Mr. Ellis’s work had confirmed the homolateral 
nature of the naso-pulmonary reflex. 


H. V. ForsTER said he understood that there was a unilateral naso-pulmonary reflex, 
which might spread, under continued stimulation, to the other side of the thorax, but he had 
been interested to read that experiments on the effect of such stimulation within the nose 
had been carried out on laryngectomized patients. 

Reference.—‘* Researches on the reflex influence of each lung from its corresponding nasal cavity,”’ 
A. Sercer (Zagreb), Acta oto-laryngol., 14, fasc. 1-2. 


” 


ALEX RK. TWEEDIE said he had once had the opportunity of “ direct’’ inspection of the 
bronchi in a patient who, during an intranasal operation under a local anwsthetic, had such 
a severe asthmatic attack with loss of consciousness, that bronchoscopy was undertaken in 
order to exclude the possibility of some foreign body causing obstruction. Such direct 
examination was conducted with perfect ease and, although no foreign body was found, he 
had been impressed by the appearance in the secondary bronchi, which seemed to be occupied 
almost completely with swollen mucous membrane. 


C. A. FRANCIS said that Mr. Tweedie’s remark about swollen bronehial mucous 
membrane was interesting, as that might partly explain the action of adrenaline. It 
undoubtedly relieved nasal congestion in hay fever if a few minims were injected hypo- 
dermically ; in a few minutes the nasal passages were clear, the mucous membrane was 
tightly contracted, and one could see blanching mucous membrane in the pharynx. 
Therefore it was reasonable to suppose that a similar action occurred in the smaller 
bronchi. 


MAXWELL ELLIS (in reply) said that he had not had the opportunity of trying the effect 
In man of any of the reflexes he had described, and he was pleased to hear that Dr. Martin 
was doing so. He had stated that he thought that the maintenance of tone was the chief 
function of the bronchial muscle. If this were so, reflexes produced locally from the surface 
of the overlying mucous membrane were to be expected, but he had not yet investigated this 
aspect of reflex behaviour. 

He doubted the validity oi the work quoted by Mr. Clarke. On theoretical grounds, the 
sensory side of the arc, the trigeminal nerve, ended in the medulla, where it would seem that 
spread to both sides was almost inevitable and that impulses would travel down both vagal 
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nerves to the bronchi. He had on several occasions observed the right bronchus to show 
movements of contraction following stimulation of the left nasal cavity. Statements as to 
homolateral nasal reflexes were usually made in connexion with the treatment of asthma, 
and were of the kind that cessation of the attack followed the cauterizing of a spot on the 
septum. He would like more objective evidence than this before being convinced of the 
existence of such reflexes. 

He had had no opportunity of observing reactions in man, and his experiments had dealt 
with movements of the chest-wall as a whole, and not with those of the diaphragm particularly. 

The case quoted by Mr. Tweedie was very interesting, and he (Mr. Ellis) thought that an 
extreme form of bronchial muscle-spasm had occurred. The bronchial mucous membrane 
contained no erectile tissue, such as that of the inferior nasal turbinal, and did not convey 
the impression that it could suddenly become turgid and swell sufficiently to occlude the 
tubes. He thought it likely that, for some unknown reason, the bronchial muscle in this 
case was unusually irritable, and was reflexly stimulated by the nasal operation to extreme 


tonic contraction. 
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DISCUSSION ON THE MALARIA EPIDEMIC IN CEYLON 
1934-1935 


OPENING PAPERS 


1.—R. Briercliffe, O.B.E., M.B., M.R.C.P., and Sir Weldon Dalrymple- 
Champneys, Bart., M.D., F.R.C.P. 


Sir WELDON DALRYMPLE-CHAMPNEYS, before reading the joint paper prepared by 
Dr. Briercliffe and himself, expressed his deep regret, which he felt sure was shared by 
everyone present, that the recrudescence of malaria in Ceylon had prevented Dr. Briercliffe 
from being with them that night. Sir Weldon said he could testify as an eye-witness, to the 
splendid way in which Dr. Briercliffe had handled this unprecedented epidemic in very 
difficult circumstances and in the face of much hostile criticism and misrepresentation. 


INTRODUCTION 


The epidemic of malaria in Ceylon, which started towards the end of 1934 and 
was followed by a large secondary wave starting in April 1935, attracted world- 
wide attention as being the most serious visitation of this disease on record in 
Ceylon. Though severe epidemics of malaria in Ceylon were recorded as far back 
as the middle of the seventeenth century, and at intervals ever since, scientific 
investigation has hitherto been concentrated almost entirely upon the endemic 
features of the disease and Government control has been focused upon centres of 
high endemicity. Epidemic malaria has consequently received little attention until 
the present disastrous outbreak, which is likely to have prolonged and far-reaching 
effects upon the welfare of the country. These circumstances, together with certain 
unusual features which will be referred to in the course of this paper, make the 
recent epidemic of particular interest to malariologists, medical officers working in 
tropical countries, and epidemiologists in general. 

Moreover, the misleading and inaccurate accounts which appeared in the lay 
press of rnany countries (for instance, on one occasion a report of 5,000 deaths in a 
particular district became 50,000 in an English newspaper and had swollen to 
500,000 by the time the same news appeared in the U.S.A.), render it particularly 
desirable that a clear account of the chief events and circumstances should be given 
to the medical profession 

CEYLON AND ITS CLIMATE 

The island of Ceylon lies between 5° 55' and 9° 50' north latitude, that is to 
say very near the equator. It is 25,332 square miles in extent and is shaped 
roughly like the skull of a sheep standing on its occipital process with the lower jaw 
missing (fig. 1). The population of rather more than five and a half millions consists 
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of a number of different races and is very unevenly distributed (this will be referred 
to later). Malaria is endemic cr hyperendemic over about three-quarters of the 
island and a general idea of its endemic distribution is given by fig. 2 which is 
based upon the examination of over 50,000 children for splenic enlargement. The 
deeper the shading here, the higher the endemicity. As will be seen from the map, 
the south-west quadrant is a comparatively non-malarious area in normal years and 
it was this area which was chiefly affected by the present epidemic. 

The chief factor governing malaria in Ceylon is rainfall (fig. 3). The south-west 
quadrant, on account of the mass of mountains in the south-central part of the 
island, receives much more rain than other parts of Ceylon and the rain is 
distributed throughout the whole year, that is to say during the periods both of the 
south-west monsoon from April to September and of the north-east monsoon from 
October to March. On account of its abundant rainfall and the absence of long 
periods of drought the south-west quadrant is known as the “ wet zone.” It is the 
richest part of Ceylon agriculturally, and the healthiest and so it supports the 
larger part of the population (fig. 4). 

The remaining three-quarters of Ceylon receive their rain mostly at the beginning 
of the north-east monsoon, October, November, and December being the wet months. 
The rains of the south-west monsoon are scanty in this area and on account of the 
long period of comparative drought during this monsoon the northern half and 
south-east quarter are known as the “dry zones.” 

Briefly, the sequence of events leading up to the epidemic was as follows: In 
1934 from April onwards the rainfall was generally deficient owing to a partial 
failure of the south-west monsoon. The rainfall during the south-west monsoon of 
1934 compared with the average rainfall for the same period (taken over a period 
of normal years) is shown in fig. 5, the different hatchings indicating the different 
degrees of excess or deficit 

Over the greater part of the wet zone the rainfall readings for July, August, and 
September, were so low as to constitute a record. In this zone only in the south 
was the rainfall for the year up to the average, though there was a considerable 
deficit during July, August, and September. Owing, however, to the higher rainfall 
here from May to September, a much greater deficit is required to produce a 
drought and cessation of the flow of rivers (the Gin Ganga in the Galle District 
and the Nilwala Ganga in the Matara District) than in the north of the wet zone 
and consequently no actual drought occurred, nor was there any malaria here. 

The effect of the unprecedented drought on the state of the rivers in the wet 
zone was of fundamental importance in connexion with the epidemic. Normally 
there is a good flow of water duwn these rivers the whole year round which keeps 
them flushed and prevents anopheline breeding. But during the drought the flow 
was greatly reduced and in the upper and middle reaches it became a mere trickle 
leading to the formation of pools of water in the rocky or sandy beds of five of the 
main rivers and their larger tributaries (fig. 6). 

Figs. 7 and 8 show the same part of the Mahaweli Ganga before and after rain- 
fall in the upper catchment area 24 miles above this point. 

These pools in the river beds provided ideal breeding places for Anopheles 
culicifacies, the only one of the eighteen known species of anopheles in Ceylon 
including A. varuna and A. maculatus) which has been proved to be a carrier of 
malaria in the island. 

A. culicifacies selects shallow pools of still clear water exposed to sunlight in 
Which to lay its eggs. Such pools are shown in fig. 9, a picture of the Deduru Oya. 
You will notice on the right the hoof prints of wild elephant. A. culicifacies 
prefers pools in the bed of a wide river to those in a narrow stream, because the 
latter are usually shaded by the vegetation on the banks, as is shown in fig. 10, 
& photograph of a section of the Kelani Ganga which proved negative for 
Mar.—Joint Dis.2 
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Fia. 7.—Portion of the Mahaweli Ganga during drought showing a large number of pools. 
























Fic. 8.—The same portion of the Mahaweli Ganga, as in fig. 7, showing the pools flushed out by 
rain in the upper catchment area. 
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Fic, 9.—Portion of the Deduru Oya showing pools of clear water exposed to sunlight which 
provide ideal breeding places for Anopheles culicifacies. On the right are seen the hoof-prints 
of wild elephant. 
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F1G. 10.—Section of the Kelani Ganga, shaded by vegetation, which proved negative for 
Anopheles culicifacies. 


A. culicifacies. Shallow wells, rock pools in quarries, borrow pits by the side of 
roads and railways and brick pits are subsidiary breeding places of this mosquito, 
but they were not of major importance during the epidemic. 

The natural home of 4. culicifacies is in the dry zones, because suitable conditions 
for its propagation exist there. In the wet zone it is normally found only in small 
numbers, but in July, August, and September 1934, conditions over a large part of 
the wet zone approximated to those in the dry zones, and several hundred miles of 
the beds of five of the main rivers and their tributaries were providing unusually 
favourable conditions for the propagation of A. culicifacies. 

The adult A. culicifacies is a difficult mosquito to find, but during the early 
stages of the epidemic the entomological assistants obtained it from the houses of 
villages near the five rivers of the epidemic area in numbers never previously met 
with in the wet zone. Thus of 5,063 anophelines collected in dwellings from 
November onwards, 88°5% were A. culicifacies and 8°%, were A. subpictus, a harmless 
mosquito. The remaining 2°8 per cent.- consisted of five different species of 
anopheles. 

There is no scarcity of gametocyte carriers in Ceylon, since in any year it is rare 
to get less than 400,000 persons seeking treatment for malaria at the Government 
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dispensaries, and in a year of high malarial incidence (such as 1930) this number 
may be doubled. Ample opportunity existed therefore for A. culicifacies to become 
infected, and high infection rates were recorded. Thus in December 12°9% of the 
culicifacies dissected contained odcysts, or sporozoites or both. In certain localities 
infection rates as high as 19% were obtained. 


‘V.th regard to the parasite, throughout the epidemic benign tertian infections 
(Piasmodium vivax) predominated, the relative proportions of the three parasites 


found in the positive blood films examined from November 1934 to March 1935 
being P. vivax 62°2%, P. falciparum 36°7%, and P. malariz 1°1%. The proportion 
of malignant tertian infections increased, however, from 24°7% in November to 
43°4% in January, and then fell to 28°0% in March. 

(As an example of the extraordinary statements made in some newspapers, it 
may be mentioned that early in the'epidemic a reporter cabled that a green caterpillar 
pest had appeared in the Kurunegala district, and thousands were being buried. 
In the American newspaper the word caterpillar was omitted, and several requests 
were received by the medical department from American malariologists for specimens 
of the “ green malarial parasite ”’ !) 

Malaria broke out in epidemic form in the following river basins from north to 
south: Dedura Oya, Maha Oya, Kelani Ganga and Kalu Ganga (fig. 11). These 
four rivers lie on the western side of the watershed; on the eastern side part of the 
basin of the Mahaweli Ganga was involved. In each river basin the villages first 
and worst affected were near the banks of the main river or its larger tributaries. 

The area affected by the epidemic (see fig. 4) is about 5,800 square miles in 
extent, and has a population of approximately 3,100,000 persons. Thus the epidemic 
involved nearly a quarter of the island’s area, containing more than half its people. 
In the south of the wet zone (Galle district) neither culicifacies larve nor adult 
culicifacies were found. The rivers were flowing as usual, and malaria did not 
occur. 

COURSE OF THE EPIDEMIC 

The abnormalities of the rainfall during the third quarter of the year had given 
rise to the expectation of an increased malaria prevalence and of localized outbreaks 
towards the end of the year, so that when villages near the Maha Oya showed 
a rising incidence of malaria in October the provincial surgeons had already been 
warned to expect malaria by a memorandum written by Dr. K. J. Rustomjee, 
Superintendent of the Anti-Malaria Campaigns. 

But the overwhelming epidemic which broke out with extreme suddenness during 
the latter half of November and early December was not anticipated, and was 
indeed unprecedented. 

First the valleys of the Maha Oya and Deduru Oya were invaded (see fig. 11), 
and it was in these river basins that the epidemic was most intense and took the 
greatest toll of life. Then parts of the Mahaweli Ganga basin were quickly involved, 
and early in December the Kelani Ganga and the Kalu Ganga basins. 

The explosive nature of the onset was at first the characteristic feature of the 
epidemic. For example, the lower two-thirds of the Deduru Oya valley lie in the 
dry zone, and autumnal outbreaks of malaria occur every two or three years, but 
the rise in the number of patients takes place gradually. The epidemic, however, 
burst with amazing suddenness in the Deduru Oya basin, which in the course of a 
week was completely involved. 

The lower reaches of the rivers and the coast were the last parts to be invaded. 
South of the mouth of the Maha Oya the thickly populated coastal region, with its 
large towns, is normally free from malaria, and this region escaped comparatively 
lightly from the epidemic. Generally conditions were worst in the upper and middle 
reaches of the rivers, and so the inland districts suffered more than the corresponding 
coastal districts. 
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Judging by dispensary attendances (fig. 12) the epidemic reached its peak about 
December 22. On that day there were 62,000 attendances at the Government 
hospitals, dispensaries, and temporary treatment centres in the epidemic area. It 
was estimated that by the middle of December about half a million people in the 
epidemic area had contracted malaria. 

For the next few weeks there was a fairly rapid drop in the number of patients 
and from the end of January the numbers declined gradually until the second week 
of April. During this period new infections and reinfections were getting fewer, 
but it ‘was estimated that nearly one and a half million persons contracted malaria 
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during the period October to April. Large numbers of patients suffering from 
relapses and from post-malarial debility and oedema continued to attend the 
dispensaries and treatment centres. 

During the six months, November 1934 to April 1935, 92,556 deaths from all 
causes took place in the epidemic area (fig. 13). The average number of deaths 
for the same period of the previous four years was 33,412. The excess of 59,144 
may be attributed directly or indirectly to the epidemic. 

Outside the epidemic area unhealthy conditions prevailed in most parts of 
Ceylon and in certain hyperendemic districts there was a much increased seasonal 
incidence of malaria. 
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The expected number of deaths for the non-epidemic areas for the six months 
ending April 30 was 26,724 and the actual number 37,175, an excess of 10,451 (fig. 14), 
January is normally the month of highest mortality and the heaviest mortality 
during the epidemic took place in this month, i.e. the month after morbidity had 
reached its peak. In the epidemic area the excess of deaths over the expected 
number was 1,770 in November, 8,195 in December, 20,594 in January, 13,619 in 
February, 8,470 in March, and 6,496 in April. 

At the end of the first week of April a secondary wave of malaria started to 
sweep over the epidemic area. It was not unexpected. 
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In a preliminary report on the epidemic dated January 10, 1935, it was 
stated :— 


“In the dry zones of Ceylon where malaria is endemic or hyperendemic the seasonal 
increase starts in November after the first heavy rains of the north-east monsoon and 
continues till March. During 1984 on account of the lack of rain there had been less 
malaria than usual in many parts of the dry zones. In the wet zone, however, localized 
outbreaks of malaria when they occur usually follow deficient rainfall from the north-east 
monsoon and begin in April, consequent on pool formation in the rivers during the hot dry 
weather preceding the break of the south-west monsoon. 

Therefore, while it is anticipated that the present epidemic will slowly subside during 
the next two or three months, it is possible that after March there will be a recrudescence 
which poor economic conditions may intensify.” 
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The great epidemic differed from other malaria epidemics which have occurred 
inthe wet zone because it started in October and not in April. When malaria 
occurs in the wet zone April to July is its usual period. 

The failure of the south-west monsoon had been followed by a weak north- 
east monsoon and from December to the middle of March the river beds, particularly 
those of the Maha Oya and Mahaweli Ganga, continued to provide very favourable 
conditions for the breeding of A. culicifacies. The infection rate of this mosquito, 
which had fallen to 1°9% in February, was 3°4% in April, 7°2% in May and 5°5% 
in June. In July and August so few culicifacies could be caught that infection 
rates for these months could not be determined. 
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All five river basins were affected by this secondary wave and everywhere a 
peak was reached about April 27. Then there was a decline which in the case of the 
Kelani Valley and Kalu Ganga has continued to the present time, but in the case of 
the Maha Oya, Deduru Oya and Mahaweli Ganga lasted only until May 18, after 
which these three river valleys suffered from a further and rather greater rise 
which reached a peak in the second week of June. Since then there has been a 
steady drop in cases. The greatest intensity of the secondary wave was in the 
Maha Oya Valley and parts of the Mahaweli Ganga basin, but in none of the five 
river basins were figures approximating to those of the previous December recorded. 

During the secondary wave many persons who had not previously suffered from 
malaria were infected, certain villages which had hitherto escaped lightly or even 
completely were involved, and in the Mahaweli Ganga basin new areas were invaded, 
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But the most interesting extension of the epidemic was upwards. Until April 
infections at altitudes above 2,000 ft. were uncommon and above 2,500 ft. were very 
rare, but in May and June malaria broke out in villages on the banks of streams 
situated 3,500 to 4,000 ft. above sea-level. The possibility of infection being spread 
by A. maculatus at these high altitudes was considered, but investigation by 
Mr. Carter’s entomological assistants failed to find this mosquito, while culicifacies 
larvee* were recovered from the streams and adult culicifacies were obtained from 
the houses in the affected villages. Previously at these elevations the larve of 
culicifacies had rarely been found and the adults never. 

The disease generally was of a much milder character during the secondary 
wave than during the early months of the epidemic and deaths were not so numerous, 
Only in the Kandy District (Mabaweli Ganga basin) did this wave of malaria lead 
to an increase in the number of deaths. Thus in the Kandy District deaths from 
all causes rose from 2,147 in April to 2,447 in May, to 2,895 in June and to 3,324 
in July. In other districts the secondary wave merely slowed down the rate at 
which deaths were decreasing. 

In the whole of the epidemic areas there has been continued anadidbenls since 
the second week of June, and conditions in most parts are now approximating to 
normal, 

Outside the epidemic area the only part of Ceylon where malaria is causing any 
anxiety is in and around the town of Badulla in the Uva Province. Here there is 
a fairly extensive outbreak, but the disease is of a mild type. 

The deaths for September were down to the expected figure in Colombo, 
Negombo, Kalutara, Chilaw and Ratnapura districts and only slightly in excess in 
the Kurunegala District, but in the Kandy, Matale and Kegalle Districts they were 
still double the usual number. In the districts outside the epidemic area the 
number of deaths was only very little in excess of the expected number. 


MEASURES TAKEN TO DEAL WITH THE EPIDEMIC 


It will be convenient to consider first the anti-larval measures taken during this 
epidemic. These were started in January 1935, and consisted in the elimination of 
breeding places by canalization work in the beds of the main rivers in the epidemic 
area and their tributaries, and the oiling of pools in these rivers, and in quarries, brick 
pits, etc.,in the neighbourhood of large villages. 

It was suggested by critics at this time and later that the epidemic could have 
been brought to an early conclusion by widespread anti-larval measures of this kind, 
but the magnitude of the task may be judged from the photograph reproduced 
(fig. 15) and from the fact that carefully drawn maps and calculations carried out at 
the time showed that about 7,000 miles of water-courses would have had to be dealt 
with. The approximate distance covered by « labourer employed in this work was 
one and a half miles per day at an average cost of Rs. 7 to Rs. 12 per mile, according 
to the distance from rail head and.oil depots. The cost would therefore have been 
quite out of proportion to the benefit to be expected, even if the trained personnel 
necessary for such work had been available, which was not the case. Nevertheless, 
a mobile organization, consisting of locally recruited labour under trained personnel, 
was rapidly built up and some 300 miles of the four main rivers and their tributaries 
were brought under control, oiling (fig. 15) being confined to areas in the neighbour- 
hood of large villages where A. culicifacies larve were found to be prevalent. 
Moreover intensive anti-larval measures against A. culicifacies were taken in and 
around Colombo in order to protect the city from malaria and as there were no legal 
powers for carrying out such measures emergency regulations were drafted and 
issued in February under the title of “‘ The Malaria (Epidemic) Regulations 1935.” 

Elephants proved useful for the clearing of obstructions in river beds. 
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CLINICAL FEATURES OF THE EPIDEMIC 


A description of the clinical features of this epidemic would require a paper to 
itself, but it may be noted that most of the cases were of the simple febrile type and 
responded readily to treatment, but relapses were frequent. Blackwater fever was 
reported on only five occasions. Most of the deaths were attributable to dysentery 
and severe diarrhceas and to pneumonia, which were the most important confplica- 
tions met with. Post-malarial oedema (fig. 16) was common in the northern half 
of the epidemic area and occurred chiefly in children. It was regarded as a 
nutritional manifestation and the feeding of children at school was undertaken as a 
relief measure by the Government. Gangrene of the extremities also occurred 
oceasionally (fig. 17). 








Fic. 15.—Anti-larval work in the epidemic area. Oiling pools in a river bed. 


TREATMENT OF PATIENTS 


The most important anti-malarial measure undertaken was the treatment of 
patients suffering from the disease. The standard treatment for adults was 74 gr. 
of quinine sulphate or bisulphate in solution three times a day. This treatment 
had the great advantage of being safe in the hands of unqualified persons and 
rapidly reduced fever and relieved symptoms, but patients discontinued the use of 
the drug as sdon as they were free from symptoms and there was consequently a 
high relapse rate. Plasmoquine and atebrin were frequently employed for the 
treatment of hospital in-patients, but were considered unsuitable for use at 
dispensaries and in the field where close medical supervision could not be 
exercised. 
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Fic. 17.—Gangrene of the extremities following malaria. 
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A girl, aged 12, who was critically ill with pneumonia complicating malaria 
was quite intolerant of quinine but responded rapidly to atebrin. 

Treatment centres (fig. 19) were started in every group of badly affected villages 
and by the third week of December there were 690 such centres in addition to 
the 38 permanent hospitals and 80 central dispensaries in the epidemic area. No 
patient had to go more than a mile and a half for treatment. Moreover 136 estates 
threw open their dispensaries for the treatment of village patients and were supplied 
by the Government with quinine. Other voluntary agencies also arranged treatment. 
At the height of the epidemic there were upwards of 60,000 out-patient attendances 
a day at the Medical Department's institutions in the epidemic area and during the 
six months November to April some 33,000 lb. of quinine were issued. In view of 
reports to the contrary which appeared at the time, it should be noted that the 
Medical Department never ran short of quinine. 








Fic. 18.—Interior of the boys’ school at Biyagama converted into a temporary malaria hospital, 


The 38 Government hospitals in the epidemic area have beds for 4,000 in-patients 
and accommodation for 1,000 more was provided by erecting temporary wards and 
arranging for the reception of malaria patients in infectious diseases hospitals and 
elsewhere. The congestion in the hospital wards was most acute towards the end 
of February when more than 3,500 patients were under treatment in the permanent 
hospitals. Twenty-two temporary hospitals, with accommodation for 1,300 patients 
were opened by the Department during January, February and the beginning of 
March for the treatment of malaria. They were usually housed in school buildings 
and an example is shown in fig. 18. 


Mar.—Jornt Dis.3 ¥ 
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The usual method of transporting a patient to hospital was in a bullock-cart, but 
thetloan of buses, lorries and motor cars helped greatly in this work. 

Very serious cases and those complicated by dysentery or pneumonia were 
transferred to the nearest permanent hospital. In addition voluntary agencies and 
private individuals opened 43 hospitals and convalescent homes which were visited 
by officers of the Department, which also supplied them with drugs. Certain 
standards and conditions were laid down for these temporary hospitals. 

By the end of August conditions had so far improved that all except two of the 
Government's temporary hospitals had been closed, but in the Kandy District of 





Fic. 19.—Malaria treatment centre at a Government dispensary. 


the Central Province six additional temporary hospitals were opened during the 
secondary wave of malaria and are still functioning. 

We should like to pay a tribute here to the excellent work done by the medical 
officers and apothecaries of the Medical Department throughout the epidemic. 


[In conclusion Sir Weldon showed a short portion of the cinematograph film 
which he had taken of the epidemic.] 


II.—V. B. Wigglesworth, M.D. 
ANOPHELES CULICIVACIES AND RURAL MALARIA 


At the present day it is probably denied by no one that in the genesis of epidemics 
of malaria many factors are at work. The degree of immunity in the population, 
their state of nourishment, the species and perhaps the “strain” of parasite, must 
all influence the occurrence and the character of an epidemic. But, equally, it 
cannot be denied that an appropriate mosquito in the necessary abundance is a sine 
qua non of epidemic, just as much as it is of endemic malaria. And although | 
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would not support an exclusively “ mosquito theory” of the Ceylon epidemic as 
opposed to a theory taking all these factors into account, I need make no apology 
for confining my remarks to the mosquito factor. 

As we have already heard, A. culicifacies is the proved carrier in Ceylon. The 
two other species that have been suspect are macuiatus and varuna: and there are 
many interesting questions about them which we could well discuss. But I propose 
to speak only about culicifacies. 


THE HABITS OF A, CULICIFACIES 


This mosquito is well known as being the chief malaria carrier of the Indian 
region ; and I think it is relevant to the problem of Ceylon to consider the behaviour 
of culicifacies elsewhere. 

In the tea gardens of Assam during the monsoon, which is the season of malaria 
transmission, culicifacies is not a common species. The rivers and streams which it 
might otherwise favour are continually flushed out by the abundant rain. In the 
dry season the water in the rivers is reduced, and in the clear water pools that remain 
there are myriads of culicifacies larve. But this is also the cold-weather season ; 
malaria transmission does not take place and culicifacies in this region is therefore 
a harmless species. As Ramsay has firmly established, A. minimus breeding in 
grassy-edged streams is the carrier of malaria. 

Conditions are somewhat similar in the Anamallai Hills in South India. 
Culicifacies occurs in the rivers and streams through the estates, but during the short 
transmission season, from March to early June, it does not thrive there; its numbers 
are small and it is of no importance as a carrier of malaria. As recently proved by 
Measham, the carrier in this so-called “ Valley of Death” is A. flwviatilis, a close 
ally of varuna. 

In the Punjab things are very different. Throughout that area there are spots 
where, every year, culicifacies finds suitable breeding places: seepages from large 
irrigation canals, the small canals themselves, or pools in the bed of derelict channels. 
The towns and villages which lie close to these prolific and perennial breeding places 
are centres of endemic malaria, which occurs every year during the warm moist 
weeks of the monsoon. These places have much in common with the endemic areas 
of the dry zone of Ceylon: they too contain ruined cities. From time to time, in 
years of exceptional rainfall and flooding, when innumerable temporary breeding 
places are created, wide tracts of the Punjab become infested with culicifacies, and 
if these conditions develop after an interval during which the people have lost their 
immunity to malaria, devastating epidemics result. There are differences in points 
of detail between these Punjab epidemics and those of Ceylon. But this they have 
in common: the coincidence of an abundance of culicifacies and a non-immune 
state in the population. 

The chief difference between these two areas is, of course, that excessive rainfall 
favours culicifacies in the Punjab, excessive drought in Ceylon. But there is 
nothing unusual about drought favouring culicifacies. In the hilly districts of the 
Madras Agency, for example, some of the most malarious country in India, the 
malaria season begins when the rivers dry up and contain residual pools. It was 
very striking to turn from the empty Maha Oya in Ceylon, as I did last December, 
and a few days later to see the same phenomenon in Central India—not as some- 
thing exceptional, but as an annual event ina region of hyperendemic malaria. 

Those examples illustrate what are probably the main breeding places of 
culicifacies in large numbers. But this species maintains itself also in small streams 
and nullahs, in irrigation wells and domestic wells, quarry pits, brick pits and 
borrow pits, and ornamental waters, 
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THE FUTURE OF MALARIA CONTROL IN RURAL AREAS 


How is culicifacies in Ceylon to be combated ? With a good organization the 
larger towns ought to be able to protect themselves effectively from malaria. But 
what about the innumerable villages in the area that is subject to these epidemics ? 
Now I must confess that the three spots that I visited in the East where I felt 
least hopeful about anti-mosquito measures in rural areas were the three places— 
the Punjab, the Madras Agency, and Ceylon—where culicifacies was the chief 
malaria carrier. 

Rural malaria is a notoriously difficult problem. But it so happens that in 
some regions the occurrence of malaria is intimately associated with the method of 
agriculture. In the flat coastal lands of Malaya, for instance, efficient agriculture 
necessitates clean drains and tide gates. These. measures incidentally eliminate the 
two dangerous species of mosquito—wmbrosus and Jludlowi. Therefore good 
agriculture automatically eliminates malaria—a fortunate circumstance for that part 
of Malaya. And in Java the Dutch have been able to modify the native methods of 
fish culture so that conditions are made unfavourable for the malaria carrier, 
ludlowi, and they are attempting to do the same for rice cultivation. 

It is along these lines, it seems to me, that the best hope of control for rural 
malaria lies—the modification of agricultural practice in such a way that the 
dangerous species of Anopheles are automatically eliminated. Such a policy, to be 
successful, will demand, of course, an intimate knowledge of the bionomics of the 
mosquito in question. 

But in the south-west quadrant of Ceylon and in Central India the abundance of 
culicifacies bears comparatively little relation to agriculture. The drying rivers are 
(for the most part at any rate) a natural phenomenon, not a creation of man. And 
another point about culicifacies has recently come into prominence. It was noted 
in Ceylon during the epidemic that culicifacies larve occurred not only in the 
marginal pools, but also in the main bodies of water in the rivers. That means that 
the larva must be carried down stream, and however well one stretch of river is 
controlled, fresh larve will be continually brought down stream to it. Recently 
Sinton and Majid put a boom of muslin across a 60 foot stream flowing through a 
controlled area in the Punjab, and caught 4,000 culicifacies larve in an hour. And 
when I was with Mr. Senior-White in Central India we had no difficulty in showing 
that the same thing was happening there. 

Clearly, the control of culicifacies in rural districts where it is breeding largely 
in natural waters, is going to be a formidable problem. But I came away from the 
East with the feeling that before we turn defeatist we want to know a great deal 
more about culicifacies and its ways. We want, for instance, to be able to define 
in precise physical terms how it selects its breeding places, to understand exactly 
those conditions which lead to its appearance in vast numbers, and to know the 
effect of climate on the duration of its adult life. We know that culicifacies is one. 
of those species which feeds with equal readiness on man and animals ; can its 
choice as between these hosts be influenced by the construction of the house or the 
disposition of cattle around it? To what extent do infected females of culicifacies 
remain sheltering in houses? In other words, is the destruction of mosquitoes in 
houses likely to prove an effective measure? The impression of most workers with 
tropical species is that it is unlikely to be of much value. But in view of recent 
successes claimed in South Africa and Antigua, we may have to modify this 
opinion. 

These are only a few of the many questions that require an answer,and to my 
mind our best hope lies in an intimate study of the bionomics of culicifacies—a 
study equal in refinement to that expended hy taxonomists upon the species and 
races of mosquitoes. The usefulness of such taxonomic work has often been 
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questioned, but it has proved of inestimable value, and I firmly believe that if the 
same scientific acumen were brought to bear, in the field, upon the natural history 
of mosquito species, we should discover, perhaps when we least expected it, the 
weak links in their ecological armour and new methods of breaking the chain of 
malaria transmission. 


Colonel C. A. Gill said that, having recently returned from Ceylon, where he 
acted for a period of five months as expert adviser on malaria to the Ceylon 
Government, he was glad to have an opportunity of testifying to the extremely 
efficient arrangements made by Dr. R. Briercliffe, the Director of Medical and 
Sanitary Services, Ceylon, and the Ceylon Medical Department to cope with an 
unexpected and unprecedented emergency. 

With remarkable celerity the whole of the medical resources of the island were 
mobilized, the services of all available private practitioners, dispensers, and even 
medical students being requisitioned, whilst steps were immediately taken to enlarge 
existing hospitals, and to open temporary hospitals, dispensaries, and “ treatment 
centres ’’ wherever necessary. 

One thing that impressed him greatly was the immediate switching over of all 
available personnel of the Public Health Branch of the Medical Department and 
other specialists to assist in the treatment of the sick; this procedure would not 
have been possible in India, where the Medica! and Public Health Departments 
were distinct. The policy followed in Ceylon—which he felt strongly was the right 
one—was that, after an epidemic had broken out, the treatment of the sick should 
be taken over fully and promptly by the Medical Department, and not, as in India, 
left to the Public Health Department to deal with, with such assistance as it could 
get from the Medical Department. 

Other salient features of the medical scheme were the provision of free kitchens 
at dispensaries, the supply to hospitals and dispensaries of milk products for issue 
on medical grounds to children, and, on the administrative side, the establishment 
of an intelligence service, composed of sanitary inspectors and school teachers, 
to keep the department in touch with the conditions prevailing in villages, the 
institution of weekly reports from all hospitals and dispensaries, and the holding 
periodically of departmental conferences, under the chairmanship of the head 
of the department, at which the position was reviewed and future plans were 
discussed. 

The Medical Department was subjected to much undeserved criticism in the 
press of Ceylon, but he thought that the manner in which this epidemic had been 
fought was not only highly creditable to the Medical Department, but was probably 
without precedent in the history of civil medical administration. From the 
epidemiological point of view the epidemic presented many unusual features, such, 
for example, as its association with drought and not excessive rainfall, and the 
occurrence of two waves of mortality instead of one, as in India. 


Colonel S. P. James said that the mode of action of some of the factors 
causing the epidemic might possibly be explained by the results obtained in the 
laboratory study of induced malaria which had been conducted in England during 
the last ten years in connexion with the practice of malaria therapy. For example 
it was understood that prior to the epidemic the population at risk in the affected 
area was almost entirely without any immunity to malaria. Why was this lack of 
immunity an important factor in causing the epidemic? According to the results 
of laboratory work at Horton the answer was that in non-immune persons suffering 
from malaria, gametocytes appeared in the blood more frequently and in far greater 
numbers than in immune persons. The less the degree of immunity of the population 
































560 Proceedings of the Royal Society of Medicine 24 


at risk the greater the number of cases with gametocytes in the peripheral blood, 
the greater the number of gametocytes in each case, and therefore the greater the 
number of cases which were © good infectors of anopheles.” When anopheles fed 
upon these patients their stomachs became crowded with from 300 to 800 odcysts, 
with the result that enough sporozoites were produced to infect many people and to 
keep the insect infective throughout its life. But when anopheles fed upon malaria 
patients possessing some immunity, the number of odcysts found on their stomachs 
seldom exceeded ten, with the result that the sporozoites produced were all used up 
in biting two or three people and the mosquito remained infective for only a 
very few days. Thus, even a few heavily infected mosquitoes might cause 
more cases of malaria than many lightly infected ones. Lack of immunity in 
the population at risk was the first requirement for the production of heavily 
infected mosquitoes and therefore it was an important factor in the causation of an 
epidemic. 


Dr. W. Schulemann (Elberfeld) said that the opening papers had not only 
greatly interested him, but had considerably helped him to get a better under- 
standing of the state of affairs during the Ceylon epidemic. He quite agreed with 
Colonel Gill and Dr. Briercliffe that in an island-wide scheme for the control of a 
malaria epidemic-—especially an epidemic of such an extent and with so many 
complications—the methods to be employed must be arranged to suit the circum- 
stances and the local conditions. He fully realized the enormous work involved 
and the great difficulties that had to be overcome. It was therefore quite clear 
to him that the well-known routine methods had usually to be employed, and 
that there was little time to test new methods. This applied also to treatment, 
especially to the administration of so-called atebrin musonat, which was used for 
the first time during the epidemic in Ceylon. In the overcrowded hospitals the 
overworked physicians could not make complete observations, so that only a general 
impression could be gained. He therefore considered it inadvisable to make any 
criticism but he wished to express his personal opinion and especially to make 
suggestions for further work. 


He agreed that the conclusions drawn by Simeons from his experimental results 
published in the Indian Medical Gazette, should be received with some reserve. 
The theoretical reasoning of Simeons that in peroral treatment with atebrin a 
period of three days would be lost until “ the liver became saturated with atebrin” 
was not in accordance with the facts, and therefore he must disagree with it. This 
opinion of Simeons had been correctly criticized in an editorial notice which appeared 
in the Indian Medical Gazette. 


Further, the practical conclusions arrived at by Simeons appeared to him to be too 
far-fetched. In order to attain a therapeutic effect it was necessary to have a certain 
concentration of an effective drug in the plasma and tissues, but the supposition 
that, by rapid production of a special high concentration of a drug in the body, it 
was generally possible to carry out a‘ therapia sterilisans magna” could not be 
confirmed with malarial remedies in animal experiments, and from _ practical 
experience they knew that it was not even possible in the case of salvarsan. It was 
a well-known fact that under certain circumstances injection treatment of malaria 
was indicated, if, for instance, owing to the serious condition of the patient, a very 
rapid effect on the parasites, and thus also on the symptoms of the acute infection 
was necessary. This applied both to. quinine and atebrin. On the other hand, the 
peroral treatment was generally to be preferred to injection treatment and this per- 
oral route should be especially chosen to prevent relapses. The findings in this 
direction made by Fernando, Hoole and de Silva agreed with the results obtained 
by Field of Kuala Lumpur. 
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He fully agreed with Dr. Briercliffe and Colonel Gill that it was impossible to 
draw any definite conclusions from the large comparative hospital experiment 
between atebrin musonat and quinine to which Dr. Briercliffe referred in his report. 
The same might be said of the field experiments carried out in Ceylon. Although 
very great care was exercised, an actual comparison of the results mentioned 
appeared to him to be impossible, since injection treatment with atebrin musonat 
alone was compared with injection treatment with quinine, which was, however, 
subsequently followed by quinine given by mouth. 

Summarizing the information he had gained he had come to the conclusion that 
it was unfortunate to recommend the application of methods which had not been 
fully worked out at a time when the medical staff was overburdened with work. He 
entirely agreed with Dr. Briercliffe and Colonel Gill when, during the epidemic in 
Ceylon, they had recommended the use of atebrin musonat only in those cases in 
which favourable conditions for carrying out these experiments were provided. 

He believed, however, that it was indispensable to carry out these experiments, 
since in suitable dosage he was of the opinion that owing to better local tolerance, 
more rapid absorption and action, atebrin musonat had many advantages. 

He was sorry to note, on the other hand, that the exaggerated idea of using 
atebrin musonat as a panacea in all cases had caused the peroral administration of 
atebrin, which was so well founded, to be relegated into the background. It was 
generally known that a five to seven days’ treatment with 0-3 grm. atebrin admini- 
stered daily by mouth (especially when immediately afterwards daily doses of 0°02 grm. 
plasmoquine was given for three to four days) was not only able to reduce the relapse 
rate to a greater extent, but that also the gametocytes of P. falciparum were 
destroyed or damaged to such an extent that they were no longer able to infect 
mosquitoes. These facts were of particular importance both therapeutically and 
epidemiologically. If, in addition to the combined atebrin-plasmoquine therapy 
described above, it had been possible to administer 0°2 grm. atebrin on two days of the 
week and 0:02 to 0:03 grm. plasmoquine on one of the days on which atebrin had 
heen given, they might have expected from recent practical experience, such as had 
been reported to them especially from Sardinia and North Africa, that relapses would 
have been diminished, and fresh infections of patients and mosquitoes, which were 
important from an epidemiological standpoint, would have been considerably 
reduced. 

This full scheme would have to be considered in those places where intensive 
treatment and supervision was possible, or where the population was not a floating 
one, so that the advantages of such treatment, from an epidemiological point of view, 
might fully display themselves. 

Where those conditions did not exist, or where there was a floating population, 
in his (the speaker's) opinion it would be advisable to administer atebrin only 
according to the work done, for example, by Dr. Green, at Kuala Lumpur. 

He therefore hoped that when further experiments on these simple lines were 
undertaken in Ceylon, generalizations from both sides could be avoided. Further 
progress would then be made to the mutual satisfaction of the patient and the 
physician. 


Dr. Kikuth (Elberfeld) who was prevented from reading a paper by lack of 
time, had prepared a few remarks from the point of view of the laboratory worker. 

Experiments on animals had shown that the treatment of malaria by injection 
of atebrin musonat might hasten the therapeutic effect, but that the eventual cure 
could be achieved just as completely with atebrin by mouth. 

Practical experience had indicated that injections of atebrin musonat were 
better tolerated than injections of quinine bihydrochloride, but he was unable to 
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commend Simeons’ practice of injecting the total daily quantity of atebrin musonat 
at one dose. Intravenous injections, both of atebrin musonat and quinine were 
superfluous and dangerous. The limits of intramuscular dosage with atebrin should 
be defined by clinicians, and also a list of contraindications drawn up. 

The question of mental derangement following the use of atebrin was a difficult 
one. In spite of the wide use of atebrin throughout the world, such reports had 
been received only frora Malaya and Ceylon—13 cases were mentioned in Dr, 
Briercliffe’s report. Possibly special circumstances might be concerned. In the 
Ceylon epidemic there was an unusually large number of cerebral complications of 
malaria (8 to 12%), the general condition of the patients under treatment was poor, 
and severe ankylostoma infections were often present. Further investigation of this 


problem was necessary. 
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Section of Comparative Medicine 
President—J. C. G. LEDINGHAM, C.M.G., M.B., F.R.S. 


[January 22, 1936] 


DISCUSSION ON THE ROUTES OF INFECTION AND 
PATHS OF TRANSMISSION OF VIRUSES 


Dr. G. M. Findlay: During the past few years a tendency has grown up, at 
least in the English language, to apply the term “virus” without further 
qualification, to a group of pathogenic agents that do not greatly exceed 0-1 » in size. 
This tendency, however, is not as new as it may seem, for in 1800 Jenner described 
the cause of smallpox as a “ perfect virus” (cf. also Ward, 1799). Included in the 
group of viruses are undoubtedly agents of many diverse kinds. Certain plant 
viruses are, it is claimed, autocatalytic proteins ; tobacco-mosaic virus, for instance, 
has been isolated in the form of fine crystalline needles that are only inactivated by 
heating at 94° C. (Stanley, 1935). On the other hand, so far as animal viruses are 
concerned, the evidence obtained from a number of sources is now strongly in favour 
of the view that they are organismal entities, essentially parasitic, but not 
necessarily co-existent either in space or time with the hosts they parasitize. If 
this view of the nature of animal viruses is correct, it follows that they must have 
an cecology of their own which can be studied apart from that of their hosts. 

The life-history of the animal viruses may thus be divided into seven stages :— 

(1) Transmission to new vertebrate hosts ; (2) entry into new hosts; (3) spread 
through the tissues of the host; (4) localization in selected cells; (5) action on 
parasitized cells; (6) excretion from the host, and (in the case of certain viruses) 
(7) passage through arthropod hosts. 

(1) The methods of transmission to a new host may involve (a) direct contact 
between skin or mucous surfaces, as in the case of the virus of lymphogranuloma 
inguinale which is contracted by venereal contact; (b) ‘ droplet” infection, the 
droplets consisting of secretion from either the salivary glands, the nasopharynx or 
the respiratory tract, as in mumps, measles, influenza; (c) the infected material may 
be dried and may contaminate “ fomites,” as in variola, varicella or feline gastro- 
enteritis. . ““ Fomites’’ may in some cases retain their infectivity for considerable 
periods, possibly for months ; (d) insect vectors. In the case of plant virus diseases, 
there are certain that can only be transmitted by grafting. 

(2) Entry into a new host.—The portals of entry include (a) skin, (6) mucous 
membranes, and (c) the placenta. 

(a) Skin: certain viruses such as those of warts, molluscum contagiosum, fowl- 
pox, herpes, pseudo-rabies and lymphocytic chorio-meningitis may pass through the 
lightly secarified skin. Others such as rabies and virus B are introduced by the bites 
of vertebrates while a small group, yellow fever, dengue, equine encephalomyelitis, 
blue tongue, sandfly fever, louping-ill, tick-borne fever, Nairobi sheep disease, fowl- 
pox and equine anemia gain entrance by means of the bites of arthropods. 

(b) Mucous membranes: the portals of entry provided by the mucous membranes, 
and certain viruses which enter by these portals are: Conjunctiva—trachoma, 
herpes ; oral mucosa—dog warts; nasopharyngeal mucosa—measles, acute coryzu, 
variola, varicella, poliomyelitis; respiratory mucosa—influenza, laryngo-tracheitis 
of fowls; alimentary mucosa—polyhedral and wilt disease of caterpillars ; 
Poliomyelitis; genital mucosa—warts, lymphogranuloma  inguinale, herpes, 
exanthema pustulosum coitale of cattle. 
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(c) Placental transmission to the embryo may occur in certain diseases such ag 
variola, varicella, Rift Valley fever and rinderpest. As a rule lesions are produced in 
the placenta. The Islamic physicians, Rhazes and Avicenna, who flourished at the 
end of the ninth century, were well aware of this method of contagion in smallpox. 
Lanfranchi and Lenzi (1918) claim that rabies virus may pass through the placenta 
of the dog and rabbit, but Genevray and Dodero (1935) have recently recorded the 
birth of a perfectly healthy child by Cesarian section, to a mother suffering from 
rabies. 

It is of interest that a virus pathogenic by one portal of entry may be quite 
innocuous when injected by another. Swine influenza injected intramuscularly into 
pigs causes no illness (Orcutt and Shope, 1935). 

(3) Methods of spread in the tissues.—Certain viruses, as for instance, warts, may 
spread directly on skin or mucous surfaces by auto-inoculation. The more usual 
paths of infection involve the blood-stream, as in yellow fever, the lymphatics, as in 
lymphogranuloma inguinale or the nerve-fibres, as in rabies, poliomyelitis, herpes, 
Borna disease. In certain diseases, spread may involve the actual axones, in others 
the neurolymph spaces form the more probable means of dispersal. Some viruses 
infect cells at their portal of entry, others may travel both by the blood-stream and 
by nerves. 

(4) Localization in selected tisswes.—Some viruses produce changes in a large 
number of different types of tissue cells ; when such cells are derived from all three 
embryonic layers the virus may be said to be pantropic : other viruses are highly 
selective in the cells they parasitize. The following simple classification of animal 
virus diseases according to the embryonic layers involved, is therefore proposed. It 
is less complicated than that recently suggested by Verge and Goret (1935) :— 

(a) Pantropic.—All three embryonic layers attacked—-(ef. Hurst, 1936). 

Type I— Herpes, pseudo-rabies, Virus B; Type II — Yellow fever, 
Rift Valley fever, equine encephalomyelitis, horse-sickness, louping-ill, 
vesicular stomatitis. 

(Lb) Ectodermotropic.—(i) Dermotropic—warts, molluscum contagiosum ; (ii) 

neurotropic——rabies, poliomyelitis, Borna disease. 

(c) Mesodermotropic—Leukemia of fowls, filtrable sarcomata of fowls, Shope’s 

filtrable fibroma, virus myxomatosum, lymphogranuloma inguinale. 

(d) Entodermotropic.—Encephalitis of silver foxes (?); filtrable endothelioma of 

fowls ? 

By suitable means it is possible to produce variants of certain viruses which 
differ from their parent strains in tissue affinities. 

(5) Action on parasitized cells —It is now recognized that the action of viruses 
is due to direct action on the parasitized cells. Such cells may be stimulated to 
active mitosis with resulting hyperplasia, or necrosis may rapidly destroy the cells. 
In many cases the production of a hyperplastic mass with insufficient blood supply 
involves subsequent necrosis, but recently Rous and Beard (1935) have found that 
the cells of filtrable papillomata in rabbits may undergo true neoplastic processes. 
Certain viruses, after parasitizing cells, may remain quiescent for weeks or months. 
The long incubation periods of warts, or Borna disease are well known, while mice 
inoculated intracerebrally with the virus of lymphogranuloma inguinale may not 
develop symptoms for ninety-five days after inoculation. On the other hand, mice 
inoculated intraperitoneally with the virus of Rift Valley fever usually die in 
forty-eight hours with widespread necrosis of the liver parenchyma. It must 
however be recognized that the intensity of virus action varies within wide limits: 
at times viruses may exhibit an almost symbiotic relation to their hosts’ tissues, or 
may cause an inapparent infection. 

Certain viruses have an action on the tissues that is but little understood. This 
consists in a reduction of the hosts’ resistance to bacterial infection: the loss of 
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resistance may be against specific bacteria only, as in swine fever or swine influenza, 
or may be general, as in dog distemper or feline gastro-enteritis. 

(6) Methods of excretion.—An increasing number of viruses have now been 
isolated from the tissues of animals which have previously acquired specific 
immunity: vaccinia, infectious equine anemia, laryngo-tracheitis of fowls, rabies, 
poliomyelitis, herpes, virus III, guinea-pig and rat salivary gland viruses, yellow 
fever, lymphocytic-chorio-meningitis, psittacosis and Theiler’s mouse encephalitis. 
How long such viruses may remain in the tissues apparently in a state of com- 
mensalism is unknown—possibly they may endure for the life of their host. If, 
however, such viruses are to parasitize fresh hosts they must by some means be 
excreted from their original host. The points of exit are reached, as in the case 
of spread from the portals of entry, by the blood or by nerves, the spread in the 
latter being now centrifugal instead of centripetal. The actual portals of excretion 
comprise: (1) skin—variola, varicella, warts; (2) saliva—rabies, herpes, virus B, 
mumps; (3) secretions of respiratory tract-——measles, acute coryza, poliomyelitis, 
influenza ; (4) urine—-lymphocytic chorio-meningitis; (5) feces—bacteriophage ; 
(6) blood—yellow fever, dengue, Nairobi sheep disease. 

It will be noted that some viruses come out by the same door as they went in ; 
others, such as variola, enter by the nose and leave by the skin. The importance of 
nusal infection in variola appears to have been known to the ancient Chinese since 
they used the nose as a route for prophylactic immunization, while Rhazes, to whom 
we owe the first description of smallpox, believed that the contagion was effected 
by a kind of leaven which fermented in the blood. The latter, trying to purify itself, 
rejected the peccant matter from the body through the openings of glands in 
the skin. 

As a general rule the period of excretion and, therefore, the period of infectivity, 
are short. This is especially true when the virus is taken up from the blood-stream 
by the bites of arthropods. Herpes virus may, however, remain in the saliva of 
healthy persons for long periods and the same is true of the virus of rabies in the 
saliva of the vampire bat (Lima, 1934): Lucas and Osgood (1913) have found the 
virus of poliomyelitis in the nasopharynx four months after recovery from an attack, 
and Berry and Rivers (1935) state that a parrot was still excreting psittacosis virus, 
though isolated from other birds, for eighteen months. There is also evidence to 
suggest that mice may excrete the virus of lymphocytic chorio-meningitis in the 
urine for considerable periods. Prostitutes infected with lymphogranuloma inguinale 
were found to be contagious after more than one and a half years (Caminopetros, 
1935). It is of interest that comparatively few viruses, with the exception of 
bacteriophage, are excreted in the faces. 

(7) Passage through insect hosts.—Just as many viruses may remain infective 
but quiescent for long periods when attached to “ fomites,’’ so others may pass long 
periods in insects without producing any pathogenic effects in their arthropod hosts. 
If the production of pathological changes in the host is evidence of incomplete 
adaptation on the part of the parasite to the host’s tissues, then the absence of 
pathogenic action would in the same way be evidence of very long standing 
adaptation. Many of the animal viruses transmitted by arthropods may therefore 
have originated as insect parasites and only later have become partially adapted to 
vertebrate hosts. If this view of the origin of these insect-borne viruses is correct 
the viruses must, in many cases, have lost the capacity they once possessed of 
being hereditarily transmitted from the female to her eggs. The following animal 
viruses are at present known to be transmitted by insects :— 

Yellow fever, dengue, equine encephalomyelitis, blue tongue, Nairobi sheep 
disease, louping-ill, tick-borne fever, sandfly fever, fowlpox, infectious equine anemia. 

The vectors of Rift Valley fever and African horse sickness are not at present 
certainly known: the former is probably transmitted by certain mosquitoes of the 
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genus Mansonia, but Aédes mosquitoes do not naturally transmit horse sickness. 
It is possible that in the future the list may be increased by diseases such as the 
following: (1) Red fever of the Congo; (2) three days’ fever, such as that described 
by Chabrillat (1934) as occurring in Madagascar in the absence of sandflies; and 
(3) three-day sickness of cattle (cf. Sen, 1931): in addition, Cowdry and Rees (1935) 
have brought forward evidence to suggest that Anaplasma marginale is not a 
protozoon but a virus. In this case the ticks Dermacentor variabilis, D. andersoni 
and Boophilus microplus would become virus vectors. Even with these possible 
additions, the list of animal viruses transmitted by insects is small and is in striking 
contrast to the very large proportion of plant viruses transmitted by insects. 

An examination of the list of insect vectors of animal viruses shows that the 
two most important groups are those of the Culicine mosquitoes and the ticks. 
Yellow fever, dengue, equine encephalomyelitis and possibly Rift Valley fever and 
blue tongue of sheep are all readily transmitted by Culicine mosquitoes. It is, 
however, of interest to note that among the great family Culicidex, the tribe of the 
Culicini alone transmits viruses while the equally numerous tribe of the Anophelini 
is entirely blameless in this respect ; on the other hand, the Anophelini comprise all 
the carriers of malarial protozoa, with the exception of certain species of the genus 
Culex which transmit the organisms of bird malaria. Why these two tribes should 
exhibit this dichotomy is unknown and is the more remarkable as the Anophelini 
are usually regarded as the more primitivein type. Differentiation of the Anophelini 
and Culicini probably occurred, however, as early as the mid-tertiary period. Ticks, 
on the other hand, transmit both protozoa and viruses. 

In studying the changes undergone by viruses in insects, the following classi- 
fication proposed by Huff (1931) and applicable to all organisms transmitted by 
arthropods is of interest :— 






Multiplication of organisms No multiplication of organisms 
in vector in vector 
Cyclical change of organisms in (1) Cyclo-propagative, e.g. (2) Cyclo-developmental, e.g. 
vector malaria by mosquitoes filaria by mosquitoes 
Nocyclical change of organisms (3) Propagative, e.g. (4) Mechanical, e.g. typhoid 
in vector typhus by lice by flies 













In the case of viruses only the methods of propagative and mechanical transmission 
are known to occur. Propagation without cyclical change occurs in the mosquito trans- 
mission of dengue, equine encephalomyelitis and, in all probability, of yellow fever, 
while mechanical transmission is exemplified by the action of Stomoxys calcitrans in 
transmitting the viruses of African horsesickness and infectious equine anwmia and 
by the mosquito transmission of fowlpox. Bos (1934), however, has found that 
this latter virus may be carried by Anopheles maculipennis for as long as 210 days, 
that is to say probably for life. The same is true of the yellow fever, dengue and 
equine encephalomyelitis viruses, for the vectors, once infected remain infected as 
long as they live. Culicine mosquitoes are unable to transmit yellow fever, dengue 
or equine encephalomyelitis by biting until some days after they have ingested 
these viruses. This period of “éxtrinsic incubation” is necessary to allow the 
virus to reach the salivary glands in concentration and can, at any rate in the case 
of yellow fever virus, be greatly modified by change of temperature, being retarded 
by low and accelerated by high temperatures. There is no evidence that yellow 
fever or equine encephalomyelitis viruses are transmitted from female to male 
mosquitoes during sexual conjugation or that they are hereditarily transmitted from 
the female to her eggs. The fact that the yellow fever virus is unable to penetrate 
into the egg is remarkable since the infection of the mosquito is apparently 
septicemic in character. Thus, in an isolated mosquito community, yellow fever 
infection gradually dies out with the death of the infected mosquitoes. The failure 
of yellow-fever infection to persist indefinitely in mosquitoes in the absence of 
susceptible vertebrate hosts raises the question whether other arthropod vectors of 
yellow fever may not exist either longer-lived than the culicine mosquitoes (Aédes 
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aegypti cannot live more than six months under the most favourable conditions) or 
capable of ensuring hereditary transmission. One of the most important problems 
in connexion with the epidemiology of yellow fever is the reason for the persistence 
of infection in sparsely populated rural areas in South America and Africa 
Although there is now evidence from both continents that wild monkeys may act 
as alternative hosts to man, it is difficult to imagine that a constant supply of non- 
immune monkeys can always be at hand to maintain the supply of infected 
mosquitoes. The search for other arthropod vectors of yellow fever therefore 
continues, more especially as in South America rural outbreaks of yellow fever have 
occurred in the total absence of the usual vector Aédes xgypti: on epidemiological 
grounds Soper (1935) in South America has recently incriminated, for instance, the 
blue mosquito Hemagogus equinus. 

Dengue virus behaves in Aédes mosquitoes in very much the same way as the 
yellow fever virus. Here again, there is no hereditary transmission, though the 
virus is widely distributed in the tissues of the mosquito. A curious fact of 
considerable interest is that though the Western strain of equine encephalomyelitis 
is readily transmitted by Aédes egypti the Eastern strain is unable to penetrate the 
intestinal mucosa. Tick-transmission of viruses is a somewhat more complicated 
process. Thus, Daubney and Hudson (1931) found that infection with Nairobi 
sheep-disease virus of any instar of Rhipicephalus appendiculatus results in 
transmission of the virus by the succeeding stage which then loses its infection at 
the next moult. A female tick infected as an adult thus only passes infection 
to the eggs. However, larve, nymphs or adults which have successfully cleared 
themselves can become reinfected if their host’s febrile reaction begins before 
the infecting meal is completed; carriage of infection for a further stage is thus 
ensured. With Amblyomma variegatum, a less successful vector of Nairobi sheep- 
disease virus, transmission from the female to her eggs does not occur (Daubney and 
Hudson, 1934). 

Louping-ill virus was shown by MacLeod and Gordon (1932) to be transmitted by 
nymphe and adult female Jrodes ricinus that had engorged in their previous stage, 
on infected sheep, the ticks becoming infective as soon after moulting as they were 
capable of attachment to a host. Great variation may occur in the infectivity of 
different groups of ticks and in different ticks of the same group. The action of the 
associated virus of tick-borne fever in localizing the louping-ill virus in the brains of 
sheep is of great interest. Alexander and Nietz (1933) found that Rhipicephalus 
appendiculatus also transmitted louping-ill. The larve of the tick can pass on 
infection to the nymphe and similarly freshly infected nymphwx can transmit 
infection to the adults. The virus will not, however, pass through the egg to the 
next generation and in this instance also infected nymph tend to clear themselves 
when fed on susceptible sheep though they may reacquire infection before detach- 
ment. The exact method by which ticks clear themselves is at present uncertain, 
nor is it known whether viruses actually multiply in ticks. 

Among the sandflies, Phlebotomus papatasii is the only species which is definitely 
known to act as a vector of the virus of sandfly fever. Various workers, chiefly on 
epidemiological grounds, have brought forward evidence that P. minutus var. 
africanus, P. perniciosus, P. neglectus, P. major, var. chinensis and P. sergenti may 
also act as carriers of the disease. The known distribution of the fever is very 
similar to that of P. papatasii but outbreaks of diseases with very similar characters 
have been reported from areas where this sandfly is not known to exist. This 
discrepancy may depend, as Sinton (1930) has suggested, upon (a) the presence of 
another vector, either another species of Phlebotomus or some other insect, (b) 
insufficient knowledge of the distribution of P. papatasii or (c) mistaken diagnosis, 
as at present the disease can only be identified by clinical symptoms. 

Little, however, is yet known in regard to the transmission of sandfly fever, as 
thers is no laboratory animal in which the disease can be studied. A few facts, 
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however, are certain: thus Doerr (1909) and Birt (1910) both found that the flies 
do not become infective till seven to ten days have elapsed after they have fed ona 
patient with sandfly fever. The virus is not passed through the egg, but Whittingham 
(1926) believes that under natural conditions infection may be transmitted from one 
generation to another, the larve ingesting the dejecta or dead remains of parent flies 
infected with the virus. Flies infected by this means are not infective till they have 
had a blood meal. 

Although many problems in connexion with the insect transmission of viruses 
still remain to be elucidated, the ease with which certain viruses live and in some 
cases multiply in the bodies of arthropods, is an additional argument of some weight 
in support of the view that viruses are organismal in character and are not chemical 
products derived from the tissues of their vertebrate hosts. 

The means by which many viruses are transmitted in Nature is still unknown; 
nevertheless, in this brief summary it has been possible to sketch a life-history that 
is applicable to many animal viruses. As of men, so too of viruses, it can be said 
that they have their exits and their entrances, and each one in its time plays many 
parts. 


VIRUS DISEASES OF ANIMALS TRANSMITTED BY THE BITES OF INSECTS 


Species of vector Efficiency Authority 
(1) YELLOW FEVER 
DIPTERA Culicide 
Aédes wgypti Linn. t+++4 Finlay (1881), Reed, Carroll and 
Agramonte (1901) 
A, africanus Theo. + f Philip (1929) 
A, albopictus Skuse Dinger, Schiiffner, Snijders’ and 
Swellengrebel (1929) 
. luteocephalus Newst. Bauer (1928) 
. simpsoni Theo. + Philip (1929) 
. vittatus Bigot ie - 
. stokesi Evans Bauer (1928) 
. scapularis Rondoni Davis and Shannon (1929) 
. Auviatilis Lutz +4 Davis and Shannon (1931) 
. teniorhynchus Wied. f Davis and Shannon (1929) 
Mansonia africana Theo. } Philip (1930) 
Eretmopodites chrysogaster Graham + Bauer (1928) 
Culex thalassius Theo. + Kerr (1982) 
C. fatigans Wied, Davis (1933) 
Muscidae 
Stomoxys calcitrans Linn. up to 42 Hoskins (1934) 
hours 
HEMIPTERA Acanthiidx 
Cimex lectularius Linn. up to 24 Kumm and Frobisher (1932) 
hours 
Reduviidx 
Panstrongylus (Triatoma) megistus + Davis (1983) 
Burm. immediate 
ACARINA Ixodidwx 
Ornithodorus rostratus (adult) Arag. + De Beaurepaire Aragao (1933) 
O. moubata (adnit) Murr. } es is 7 


(2) DENGUE 
DIPTERA Culicidx 
Atdes wxgypti Linn, t ' Bancroft (1906), Cleland, Bradley, 
and McDonald (1916) 
A, albopictus Skuse Morishita (1925), Simmons, 
St. John, and Reynolds (1930) 


(83) EQuINE ENCEPHALOMYELITIS 


DIPTERA Culicide Eastern Western 
strain strain 
Aédes wegypti Linn. + +44 Kelser (1938), Merrill, Lacaillade, 
and Ten Broeck (1934) 

A, sollicitans W1k. $4 ++ 4 es 
A, teniorhynchus Wied. ‘“ 
A, nigromaculis Ludl. } Madsen and Knowlton (1933) 
A, dorsalis Mg. + o #9 - ” 

. cantator Coq. t 

. vexans Mg. (sylvestris Theo.) + 


” ” ” ” 


” ” ” ” 
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Species of vector Efficiency 
(4) Rirt VALLEY FEVER 
Mansonia fuscopennata Theo. + 
M. versicolor Edw } 
M. microanniulata Theo. } 


(5) BLUE TONGUE 
Aédes lineatopennis Ludl. +++ 


(6) SANDFLY FEVER 


Psychodida 
Phlebotomus papatasii Scopoli +4 


(7) LOUPING-ILL 
Ixodidex 


Ixodes ricinus Linn, 


t+ 
Rhipicephalus appendiculatus Neum. t+ + 


4 
t 
(8) TICK-BORNE FEVER 
Ixodes ricinus Linn. + 4 + 
(9) NatRoBI SHEEP DISEASE 
ne appendiculatus Neum. +++ 
Amblyomma variegatum F. + 
(10) AFRICAN HORSE SICKNESS 
Vuscida 
Stomoxys calcitrans Linn. 
(11) Equine INFECTIOUS ANACMIA 
Stomoxys calcitrans Linn. 
Tabanus septentrionalis Lw. + 
(12) FowLrox 
Culicide 


Culex pipiens Linn ++ 
Culex fatigans Wie d, ++ 
Aédes wqypti Linn ‘4 
lédes vecans Mg in ol 
Theobaldia annulata Schr. + + 


Anopheles maculipennis Mg. 
Muscidae 


Stomorys calcitrans Linn. } 
jeanthida 

Cimez lectularius Linn. } 
lxodide 

irgas persicus Oken. +4 
Ornithodorus moubata Murr. t + 
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Mr. I. A. Galloway: The method of spread of viruses in the body and the 
elective affinity of viruses for tissues derived from different embryonic layers are 
problems which have given rise to interminable discussion since viruses were first 
recognized. During recent years, in which the investigation of these infective agents 
has been more intensive, the interest has increased. Improved methods of study 
have made observations more trustworthy and the interpretation of experiments 
more convincing. It has come to be realized that isolated observations on the 
presence of the virus in certain tissues or in the circulating blood, or other body fluids, 
especially during the later stages of a disease, are of no assistance in arriving 
at a satisfactory estimate of the route by which the specific virus under study 
travels in the body. It is only by systematically investigating at the various 
stages and especially during the incubation period, and by giving, at the same time, 
due consideration to the portal of entry of the virus and the degree of infection 
(especially after experimental inoculation) that one can hope to arrive at reliable 
conclusions. While in the case of some viruses the evidence for elective tissue- 
tropism is so overwhelming as to render it unequivocal, e.g. foot and mouth disease 
virus for certain epithelial tissue, rabies, Borna disease and poliomyelitis viruses for 
nervous tissue (ectodermal affinity), in the case of others dogmatic statements as to 
elective tissue affinity which have been made should be received with caution. As 
knowledge has accumulated it has been found that some viruses, such as that of 
vaccinia, may possess several potential “ tropisms” which can be enhanced or 
suppressed by experimental devices. One may also cite in this connexion the viruses 
of yellow fever and horse sickness which although in the spontaneous diseases 
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appear to possess only viscerotropic charactérs may, when injected intracerebrally 
into experimental animals (mice) or under special experimental conditions which will 
be referred to later, exhibit neurotropic potentialities. 

In the short time at my disposal it would obviously be impossible to discuss the 
whole question of the mode of spread of viruses in the body. I propose, therefore, 
to limit my remarks to one group of viruses, i.e. those often referred to as ‘ neuro- 
tropic’ viruses. The employment of this term, which in some cases has been 
misapplied, has led to the erroneous conception that all those viruses which are 
associated with symptoms referable to lesions in the nervous system and may 
possess some characteristics in common, behave in exactly the same way when they 
gain access to the body. It has become increasingly obvious, as a result of intensive 
and more accurate experimental investigations, that a revision of our ideas about 
this group is called for and a division into sub-groups necessary. I must state my 
indebtedness to Dr. E. W. Hurst, with whom I have, on several occasions been able 
to discuss many aspects of the problem and who has afforded me the opportunity of 
reading not only his published papers, but also his unpublished papers relating to this 
subject. 

One can fairly safely place the viruses of rabies, Borna disease (an enzootic 
encephalomyelitis affecting horses, sheep, and cattle), and poliomyelitis in a group 
by themselves. This is Group I Neurotropic Viruses—Strict Neurotropes. The 
viruses of this group are rarely found in the blood or cerebrospinal fluid, and then 
only in the later stages of the disease. Inoculation of moderate doses intra- 
venously is usually without result. They all attack primarily and destroy nerve- 
cells. The inflammatory reactions in the nervous tissues, meningitis and 
perivascular “‘cuffing,’”’ come later into the histological picture and may be 
considered as secondary and reactive. It has been shown in all three diseases that 
if the virus is inoculated intracerebrally it will travel centrifugally in nervous tissue 
to reach the peripheral nervous system, and if inoculated into a peripheral site will 
travel centripetally in the same way to reach the central nervous system. It has 
also been shown experimentally, at least in the case of poliomyelitis and rabies, 
that the virus does not reach the cord and brain if the nerves supplying the 
inoculated region are resected. In the case of Borna disease, it has been possible 
owing to the long incubation period to obtain a very complete histological picture 
and story of the spread of the virus after intracerebral inoculation [Nicolau and 
Galloway, 1928'; Nicolau, Dimancesco- Nicolau and Galloway, 1929]. The infiltrative 
interstitial neuritis encountered in the peripheral nerves is more intense than in 
rabies [[d., 19287] and poliomyelitis [Id., 1928*] and infiltrative and degenerative 
processes as well as inclusion bodies have been demonstrated only in the nervous 
mechanism associated with a large number of organs and tissues. 

All the evidence goes to prove that the viruses of Group I travel by some 

component of the nerve trunk. Hurst (1930) has submitted experimental evidence 
to support his belief that in the case of poliomyelitis the spread of the virus is by 
the axis cylinders. 
_ The size of the virus of poliomyelitis has been shown to be about 8 to 12 mp 
\Theiler and Bauer, 1934; Elford, Galloway, and Perdrau, 1935]. It would appear 
more easy to conceive the possibility of the passage of particles of this size along 
the axis cylinders than viruses of the size of rabies, 120 mp (Elford and Galloway, 
1934"|, and Borna disease, 100 mu [Elford and Galloway, 1933]. 

A recent ¢linical observation of interest has been made by Leake (1935), who 
has described cases of poliomyelitis in humans following vaccination with virus 
treated in different ways. In every case in which the sequence was known the 
level of the spinal cord first affected corresponded to the extremity in which the 
injection was made, paralysis beginning either in the same limb or in the contra- 
lateral limb. As the author points out, this is strong support to other evidence 
\Fairbrother and Hurst, 1930; Hurst, 1980] that the virus of poliomyelitis is 
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transmitted along nerve-fibres, since neither blood nor lymph streams would afford 
direct access from one extremity to the corresponding cord level. 

Before leaving this group of strict neurotropes, I wish to say a few words about 
the confusion which appears to exist in the minds of some about the position with 
regard to equine encephalomyelitis. Borna disease, an equine encephalomyelitis 
(which may also affect cattle and sheep under natural conditions), known to occur 
in Europe, is produced by a virus which is quite different from that responsible for 
another entity which has been proved to exist among horses in the United States 
of America, the Argentine and Russia, and which for convenience sake may be 
referred to as American equine encephalomyelitis. 

Although both the viruses are responsible for encephalomyelitis in the equine 
species, yet they are definitely not related. Miss Howitt (1935) said that 


“while the two entities may differ in various characteristics, difference in incubation 
period, a more chronic course for the Borna type with greater virulence for rabbits, the lack 
of cross-immunity and the lack of similar intranuclear inclusion bodies, yet a common 
generic relationship seems probable.”’ 


The incubation period after intracerebral inoculation of guinea-pigs with Borna 
disease is about sixty days on an average, while in the case of the American type 
of encephalomyelitis it is about forty to ninety hours according to the strain. The 
size of the virus of Borna disease (the European encephalomyelitis) is about 100 mg, 
while Bauer, Cox and Olitsky (1935) have recently shown that the “ Eastern” and 
“Western” strains of the American virus have a size value of only about 20 to 
30 mw. Further, as Dr. Hurst wil) subsequently point out in some detail, the 
American virus circulates in the blood and does not travel in the body exclusively 
by nervous tissues. In fact, the two viruses possess nothing in common except 
their capability of producing an encephalomyelitis in the horse. The difference in 
size value is in itself sufficient to reject any conception of generic relationship. 
For a similar reason it appears illogical to suggest any generic relationship, as has 
been done by Olitsky, Cox, and Syverton (1934) between the virus of equine 
encephalomyelitis (American type), size value 20 to 30 mp, and that of vesicular 
stomatitis, size value 70 to 100 mp [Galloway and Elford, 1983]. 

The second group of “ neurotropic” viruses has been termed by Hurst Group II 
Neurotropic Viruses—Pantropic Type 1. In this group may be placed such viruses 
as those of pseudorabies (Aujeszky’s disease, ‘“mad itch”), herpes and Sabin’s 
“B” virus. These are all definitely neurotropic but also attack and produce 
lesions in cells derived from all embryonic layers. The lesions in the central 
nervous system itself are both ectodermal and mesodermal. Intravenous inoculation 
of moderate doses of virus is often effective in producing the disease. The virus 
may or may not be detected in the blood. The virus of pseudorabies, which is very 
typical of this group, has been studied in much detail [Hurst, 1934]. This virus, 
inoculated into a peripheral site in the rabbit, reaches the central nervous system by 
the nerve-fibres. Itching begins about the time when lesions can first be demon- 
strated in the corresponding spinal ganglia and segments of the spinal cord, and 
about two to three hours after virus can first be detected there. The infection 
ascends the peripheral nerves, as Hurst suggests, both interstitially and by the 
axis cylinders. (The size of the virus of pseudorabies has been shown to be about 
120 mp [Elford and Galloway, 1934*], and, as already emphasized with regard to the 
spread of the viruses of rabies and Borna disease by the nerves, it seems difficult to 
conceive axonic transmission of particles of this size.) The nerve-cell changes ate 
probably responsible for the cardinal symptom of the disease, itching. Death ensues 
soon after the virus reaches the medulla and before visible changes have been 
produced there. Although Hurst has stated that the morbid changes in the lungs, 
viz., oedema, hemorrhage, and congestion are not necessarily related to the presence 
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of virus, this has not been the speaker’s experience in young Dutch or Himalayan 
rabbits ; generally, if severe lesions were present, the lungs could be used as a rich 
source of virus. 

The virus of pseudorabies inoculated intracerebrally spreads centrifugally by 
nerve paths. After intravenous inoculation the virus disappears from the blood, 
foci are established in the organs whence the virus reaches the central nervous 
system by the nerves, a fact which explains also why inoculation of the virus into a 
denervated area may be followed by the development of the disease. In pseudorabies 
infection in the rabbit, lesions are found in the adrenal glands very similar to those 
encountered in herpes infection. In the pig, infection with pseudorabies by the 
subcutaneous route is followed by a mild febrile illness unaccompanied by itching, 
and nervous symptoms develop only rarely. In this animal also there is some 
evidence of involvement of the lymphatic system. It is of some interest that Sabin 
(1934) has from experimental evidence suggested that the three viruses, pseudorabies, 
herpes and ‘ B” virus may to some extent be related antigenically. 

In Group 3 Neurotropic Viruses—Pantropic Viruses Type 2, may be placed such 
viruses as those of yellow fever, louping-ill and for reasons which Dr. Hurst will 
give in detail the virus of equine encephalomyelitis (American type). I have added 
to this group the virus of African Horse Sickness. As Hurst has suggested 
with regard to these viruses, the similarities are sufficiently great and the 
points of distinction from other neurotropic viruses sufficiently marked to warrant 
their relegation to a special class. Yellow fever, louping-ill and equine encephalo- 
myelitis (American type) are all transmitted by insect or arthropod vectors, in the 
former two diseases under natural conditions and in the last case at least experi- 
mentally and perhaps also under natural conditions. There is strong suggestive 
evidence that horse sickness may also be transmitted by an insect vector as yet 
undetermined. 

These four viruses are pantropic in the sense of possessing multiple cellular 
affinities ; this is especially so in the case of yellow fever. In louping-ill, on the 
other hand, these affinities are more restricted and may be limited to the blood or 
reticulo-endothelial system. 

There is some suggestive evidence of the possibility that the viruses of this group 
may multiply, at least in certain susceptible hosts, in the blood or blood-vascular 
system [Gordon, 1934; Hurst, 1935" *] in which they appear at a relatively early 
stage of infection. 

The virus of yellow fever and horsesickness, as already pointed out, resemble one 
another in that although they appear to be mainly viscerotropic in the hosts which 
they infect under natural conditions they possess neurotropic potentialities which can 
be enhanced relatively to their viscerotropism [Theiler (1930) (yellow fever), 
Nieschulz (1932) and Alexander (1933) (horse sickness)]. In the case of yellow fever 
these neurotropic potentialities once enhanced can again be diminished by experi- 
mental methods [ Findlay and Clarke, 1935]. Findlay and Stern (1935) have shown 
that unmodified or so-called “ viscerotropic’’ yellow-fever virus, instilled intranasally 
into Asiatic monkeys, produces ordinary yellow fever, but inoculated by the same 
route into mice gives rise to encephalomyelitis. African monkeys also develop 
encephalitis when inoculated with “ viscerotropic ” virus. These authors and Theiler 
and Hughes (1935) have found also that Asiatic monkeys inoculated intracerebrally 
with “ viscerotropic ’ virus after subcutaneous injection of immune serum develop 
encephalitis. 

After a number of passages in the brain of mice, Sellards (1931), and Lloyd and 
Penna (1932) showed that the virus of yellow fever loses to a large extent its capacity 
to produce viscerotropic lesions in man and in monkeys. 

After intraperitoneal or subcutaneous inoculation of modified (neurotropic) virus, 
the latter circulates in the blood but only rarely does encephalitis follow unless 
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injury of the brain is present (Findlay, 1934). It has yet to be shown whether in 
those cases in which encephalitis results without brain injury the virus reaches the 
brain by the direct or the indirect route. If encephalitis occurs, the virus disappears 
from the blood and, although antibodies can be demonstrated in the serum, these 
have apparently no effect on the course of the encephalitis. Inoculation of 
neurotropic (mouse brain) yellow-fever virus intracerebrally into monkeys gives rise 
to encephalitis accompanied by a widespread distribution of the virus in the 
peripheral nervous system at the time of death. In the mouse and guinea-pig 
[Theiler, 1930, 1933 the neurotropic mouse strain appears to behave like a strict 
neurotrope. 

Horse-sickness in equines is a septiceemic disease and there is a concentration of 
virus in the blood and highly vascularized organs such as the liver and spleen. No 
data are available as to the concentration of virus in the brain. Clinically, there is 
no record of the symptoms in horses being correlated with nervous derangement. In 
the mouse the virus assumes the characters of a strict neurotrope. Following the 
injection subcutaneously of neurotropic virus into horses, the blood is found to be 
highly infective but the animals do not develop encephalitis and, although the 
neurotropic (mouse) virus is highly infective for the mouse, when inoculated 
intracerebrally into horses no encephalitis follows [Alexander, 1935]. It has not yet 
been shown whether in this disease the neurotropism of the virus, once enhanced by 
mouse intracerebral passage, can be again diminished by experimental procedure. 

Louping-ill is carried by an arthropod vector, and Pool, Brownlee, and Wilson 
(1929-30) and Gordon, Brownlee, Wilson, and MacLeod (1932) have shown that in 
the natural host, the sheep, the blood is infective in the early stages of the disease 
at the time of the first febrile reaction, but not usually once the nervous symptoms 
have developed. Encephalomyelitis may or may not follow the systemic invasion 
after infection by ticks or by experimental subcutaneous inoculation of virus, and in 
those cases in which encephalitis occurs it has not yet been determined how the 
virus reaches the nervous system. Galloway and Perdrau (1935) showed that with 
satisfactory experimental methods monkeys can be infected by the intranasal 
instillation of virus and that after such infection the virus rarely appears in the 
blood. Intravenous inoculation of virus was also found to be non-infective unless 
the brain was damaged. The virus therefore evidently reached the nervous system 
by the direct path. 

Greig, Brownlee, Wilson, and Gordon (1931) made an attempt to infect seven 
sheep by the nasal route, employing a nebulizer and a crude suspension of infective 
brain. The technique may not have been very efticient in ensuring the entry of the 
virus into the posterior nares but, although only one sheep developed nervous 
symptoms and recovered, they all were found to be immune when subsequently 
tested by the cerebral route, so that some virus must have reached the central 
nervous system. At that time these authors stated that the experimental evidence 
suggested that the disease may be contracted by the nasal inhalation of virus. 
Whether or not sheep can be infected under natural conditions by the nasal route 
and without the intervention of the tick, has not yet been determined. Gordon and 
his co-workers are of the opinion that tick-borne fever, which ticks infected with 
louping-ill may also carry, plays some part in facilitating the entry of louping-ill 
virus into the nervous system of sheep, but the route of entry is still unknown. They 
also state [MacLeod and Gordon, 1932] that sheep can become infected with, 
and even die from, louping-ill infection by tick-bite although tick-borne fever is not 
present. The suggestion of MacLeod and Gordon that the presence or absence of 
concomitant tick-borne fever infection is a deciding factor as to whether the number 
of sheep which will contract encephalitis and die is high or low would of course be 
valid if there was found to be some correlation between high mortality and presence 
of tick-borne fever and vice versa. In this connexion it is of interest to consider the 
observations of Lennette and Hudson (1934-35) in experimental poliomyelitis. 8 
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pointed out when discussing the strict neurotropes—Group 1, it is not possible to 
infect monkeys by single intravenous inoculation of small doses of poliomyelitis 
virus. These authors, however, inoculated their monkeys intravenously with 
repeated large doses of virus. In four out of five normal monkeys inoculated in this 
way the disease resulted, whereas five monkeys, from which both olfactory tracts 
had been removed five months previously, remained well after similar inoculation. 
The results suggest, as the authors point out, excretion of the virus on to the nasal 
mucosa of these intravenously inoculated monkeys and subsequent passage of the 
virus to the brain by the olfactory tract. This idea was supported by the observation 
that in at least one of six monkeys which had been inoculated intravenously virus 
could be demonstrated in the nasal washings. Whether experiments along these 
lines would always be equally demonstrative is questionable, since it is known how 
an old trauma may have the effect of localizing virus in the brain. 

These observations are however of significance and lead one to consider whether 
in the case of a disease like louping-ill infection of the nervous system after systemic 
infection may not occur by a similar process. In this connexion it is of interest to 
cite the observations of Gordon, Brownlee, Wilson, and MacLeod (1932) on the 
subcutaneous inoculation of virus into sheep. In earlier experiments on a limited 
number of sheep, Greig et al. (1931) found that the subcutaneous inoculation of 
sheep with living virus was followed by a thermal reaction and that sheep so 
treated were immune on recovery to an intracerebral inoculation of virus. In the 
later experiments of Gordon and his colleagues 50 sheep were inoculated sub- 
cutaneously with louping-ill virus and of these 33 died before the immunity test. 
In 28 cases the disease to which the animals succumbed was described as “ typical 
louping-ill.”” It is known that not all ticks which have fed on an infected louping-ill 
sheep are later infective, so that, although sheep may be heavily infested with ticks, 
the degree of infection with louping-ill virus may vary very considerably from case 
to case. This, coupled with a fair degree of resistance of the olfactory tract to 
virus, might account for the low percentage of frank cases of the disease. There 
are still certain details in connexion with louping-ill which require amplification. 
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Dr. Wilson Smith: In his opening paper Dr. Findlay included influenza 
amongst the virus diseases ; some might not agree with him on that point but, for 
myself, I believe that influenza is a virus disease, because for the last three years 
the evidence that a filtrable virus is the primary cause of at any rate one type of 
epidemic influenza has been steadily accumulating. My remarks are based upon the 
assumption that the virus of experimental influenza in the ferret and mouse is 
indeed the virus of the human disease. If this assumption is granted, there are 
certain features of the experimental disease in ferrets and mice which may have some 
bearing on our conceptions of the disease in man. 

Firstly, the only certain way in which animals can be infected is by the direct 
introduction of virus into some part of the respiratory tract, Almost every other 
conceivable route of inoculation has been tried, but both ferrets and mice will usually 
tolerate massive doses of virus given in such ways without acquiring infection. There 
have been only a few occasions when very large doses given intravenously in mice 
have caused lung lesions. If the human disease is comparable, it means that 
influenza is essentially an air-borne droplet infection, and that the only portal of 
entry is the nasopharynx. It seems to me that a clear recognition of this might 
help in the prevention of epidemic spread, e.g. in ensuring adequate spacing of 
hospital cases and the use of masks by nurses whilst attending patients. The second 
important feature of the experimental disease is that the virus remains confined to 
the tissues of the respiratory tract. After the virus has gained entry into the 
nasopharynx and nasal sinuses of the ferret, it spreads to the lungs but does not 
invade the body in the true sense. There is no generalization by blood-stream 
or lymph-channel spread such as occurs in smallpox, yellow fever, and a host of other 
virus diseases. Blood, spleen, liver, glands, brain, have all been tested at the height 
of the disease, and some of them at different stages of the disease, but virus has 
only been recovered from respiratory tissues and secretions. Influenza virus may 
thus be regarded as of low invasive power and I cannot help thinking that there is 
some connexion between invasive power and the sort of immunity which follows a 
disease. The immunity which follows an attack of influenza in the ferret is of 
relatively short duration, and it is possible that it may depend more upon a local 
immunity of susceptible tissues than upon a general humoral immunity. The animal 
may be susceptible to a second attack a few months after the first and at a time when 
it still has circulating antibodies. It is known only too well that in man acquired 
immunity is not the solid life-long immunity which seems to be characteristic of 
many of the other virus diseases. There is a similar short immunity in other 
diseases of low invasive power such as herpes, staphylococcal skin infections, 
pneumonia, and probably the common cold. The practical outcome of this is the 
difficulty of immunizing by artificial means—thus in the ferret we can call forth 
circulating antibodies by vaccine inoculations, but we cannot yet confer a local 
immunity to the nasal mucosa. 

The last point I wish to raise is the influence of an anesthetic on the experi- 
mental disease. In ferrets, no recognizable lung lesions were produced until the 
virus had been passed a number of times from animal to animal under anesthesia— 
then lung involvement became the rule when the virus was administered in this 
way. Although such lesions may now be caused by the lung-adapted strain without 
anesthesia, an anesthetic is still necessary for regular and extensive lung involve- 
ment. In mice, anesthesia is even more necessary, and without it virus instilled 
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into the nostrils is usually innocuous. Now the whole explanation of this may be 
that the anzsthetic enables a massive dose to be aspirated directly into the lungs, 
but. there remains at least the possibility that it also lowers the resistance of 
pulmonary cells to attack by the virus. It suggests that other factors which 
similarly lower cell resistance play a part in the onset of pneumonia as a compli- 
cation of influenza. Certainly any factors which interfere with the normal clearing 
mechanism of the respiratory tract, especially damage to the cilia of tracheal and 
bronchial mucosa, will favour virus attack on the lungs. We are accustomed to 
think of bacterial infection in virus diseases being secondary to the virus attack, 
but the features of experimental influenza make one wonder if damage to the naso- 
pharynx caused by non-specific bacterial infection or mechanical irritants may 
sometimes prepare the way for the virus infection and determine its extension to 
the lungs. 


Dr. Weston Hurst: In the majority of the neurotropic virus diseases clear 
evidence of neural spread of the virus to the nervous system is forthcoming ; thus, 
after inoculation into a hind limb, the lumbar cord is invariably the first part of 
the nervous system to become infective. This is true even of a pantropic virus 
such as that of pseudorabies, which though circulating in the blood, does not reach 
the brain or cord by its agency. 

The virus of equine encephalomyelitis with which I have worked recently [1] 
behaves in a totally different manner. After inoculation into the muscles or skin 
of the leg, or even into the sciatic nerve, the lumbar cord is never first infective. 
The virus appears in the blood-stream, where its titre rapidly rises; but it does not 
penetrate directly the hemato-encephalic barrier, for after intravenous inoculation 
the fluid does not become virulent for several days. During its circulation in the 
blood, however, the virus may often be detected in the nasal washings. Taking 
this fact in conjunction with the observation that the anterior frontal region of the 
brain is almost always the first part to show virus after intramuscular or intradermal 
inoculation in the leg, just as it is after instillation into the nose, it seems fair to 
conclude that infection of the nasal secretions is the intermediate step in passage of 
virus from blood to brain. I suspect strongly that the viruses of yellow fever and 
louping-ill reach the brain by the same route. ‘ : 

It seems, moreover, that we must postulate a similar occurrence in those 
previously puzzling cases in which intravenous injection of a strictly neurotropic 
virus, such as that of poliomyelitis, is effective in causing the nervous disease. 
Lennette and Hudson [2] have recently shown that after intravenous inoculation 
this virus may occasionally be detected in the nasal washings; and again, while 
in normal monkeys repeated intravenous doses of virus will cause the nervous 
disease, if the olfactory bulbs be removed previously, intravenous injection is quite 
innocuous. These two observations, both made within the last year, indicate, 
I think, a formerly unsuspected mechanism of infection of the central nervous 
system with certain filtrable viruses. 
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Professor S. P. Bedson said that in the course of his investigations he had 
encountered problems which were bound up with this question of the mode of 
transmission of virus infections. One of these concerned the readiness with which 
man contracted psittacosis from the infe¢ted bird and the low infectivity of the 
human case. Dr. Findlay had said that, apart from the bacteriophage, he had been 
unable to find an example of a virus excreted in the faces. He had overlooked 
psittacosis, however, for in birds suffering from this disease the virus was present in 
the droppings. The affected bird had diarrhcea and its feathers became soiled with 
virulent droppings, which, when dry, were readily disseminated in the air in the form 
of a fine dust. It seemed most probable that this disease was passed from bird to 
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bird by the agency of the virulent excreta and it was also extremely likely that the 
same material was responsible for human infections, the virus being introduced by 
the respiratory route. In the human cases pulmonary lesions were usually present, 
The sputum, though scanty, contained the virus, and the patients coughed a good 
deal, yet transmission from man to man was rare; cases of psittacosis could be 
nursed in the open ward with ordinary precautions without danger to the other 
patients. What the explanation of this might be, he was unable to say. It might 
be that the act of coughing did not expel sufficient virus to make these cases a 
menace to others and in support of this was the scantiness of the sputum. On the 
other hand, there was a possibility that as the result of sojourn in the human tissues 
the virus lost some of its invasiveness. 

The other problem concerned the source of infection in zoster. There was 
considerable evidence that the viruses of zoster and chicken-pox were the same. A 
large percentage of susceptibles exposed to cases of zoster contracted chicken-pox, in 
fact clinical records of this occurrence were so numerous as to rule out the possibility 
of it being a coincidence. If zoster ever gave rise to zoster in contacts it did so 
rarely, and it seemed as though it arose in individuals already carrying the virus, 
The designation, symptomatic zoster, indicated the recognition of this probability in 
some cases, but the inability to trace the source of infection in the so-called 
idiopathic case suggested that, here also, the same held true. If this were so and if 
one could assume the identity of the viruses of zoster and chicken-pox—two rather 
large assumptions perhaps—then it would seem that the seeds of zoster were sown 
in a previous attack of chicken-pox. During recovery from an attack of chicken-pox 
the virus would be overcome but not exterminated ; a state of symbiosis would be set 
up and the most likely place for this to take place would be in the central nervous 
system. Later in life, when possibly the immunity acquired by the attack of chicken- 
pox was weakening, some factor such as trauma or poisoning by one of the metals, 
might upset the balance between host and virus, to the detriment of the former. The 
dormant virus would ke lit into activity and an attack of zoster would result. 


Mr. R. E. Glover referring to the experiments on the transference of fowlpox 
by mosquitoes said that under natural conditions the severest outbreaks of this 
disease often occurred during the winter and early spring months when it was most 
unlikely that transmission by mosquitoes could take place. 


Dr. J. O. W. Bland said that he had not himself worked on the problem of 
the means by which viruses gained entrance to the body but he had been interested 
in the way in which, having entered, they subsequently penetrated the cells in which 
they multiplied. He had observed that in the case of psittacosis virus growing in 
tissue cultures of chick-embryo, colonies of the organism could be found: (a) within 
macrophages ; (b) within cells of epithelial type migrating from cultures of lung, and 
(c) within cells of fibroblast type migrating from cultures of muscle. Now it could 
be presumed that the virus gained entrance to macrophages by means of the phago- 
cytic activity of the cells and the same might be true perhaps of the lung epithelium. 
Fibroblasts, however, were not considered to have much power of phagocytosis, if 
any. How then did the virus gain entrance to these cells? He had hoped to be 
able to observe, in living cultures, either directly or in cinematograph films, this 
penetration by the virus. Up to the present, however, this had not been possible 
and the problem remained unsolved. 


Mr. John Bunyan said that one possible site of entry of viruses appeared to 
have received no attention—i.e. the paradontal tissues. Paradontal disease in 
varying degrees was present in nearly every mouth, causing the periodontal 
membrane, which had a good nerve supply, to be opened to infection. It had been 
noted that patients who had had their mouths thoroughly overhauled, and 
particularly in cases where overhanging fillings had been eliminated, were much less 
liable to contract heavy colds or influenza. 
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January 16, 1936 


The Spleen, the Liver, and the Brain. 


By Professor B. Brouwer (Amsterdam). 


It may seem superfluous to travel from the Continent to London to speak about 
the relations of the spleen, the liver, and the brain, a problem which originated and 
has been thoroughly investigated in this country. Still I have preferred this subject, 
not only because some new material has been collected in my Institute which may 
help towards an understanding of hepato-cerebral degeneration, but also because the 
relationship between the spleen, the liver, and the brain, has acquired a wider aspect 
since the study of the so-called lipoidoses was introduced into neurology. 

I will begin with the origin of the’ problem, that is the hepato-cerebral degener- 
ation. The clinical and pathological investigations following the fundamental 
publication of Kinnier Wilson (1912) have increased our knowledge chiefly in three 
respects: (1) The clinical syndrome is extended, (2) it has been shown that the 
pathological changes are widely spread in the central nervous system, although the 
corpus striatum remains the centre of the pathological substratum, and (3) it has 
heen proved that the “ Pseudosclerose”’ and “ Chronischer Torsionsspasmus ” of the 
German authors have to be regarded as varieties of Wilson’s disease. In this 
country, Greenfield, Poynton, and Walshe concluded, in 1923, that progressive 
lenticular degeneration was not limited to the corpus striatum, and the experience 
of the last twelve years points in the same direction. Regarding the primary focus 
of the disease, the original conception of Wilson was supported by Barnes and 
Hurst (1925) in England, Briickner (1925) and others on the Continent, who 
reported families suffering from hepato-cerebral degeneration, some members of 
which had cirrhosis of the liver, though without lesions in the brain. Hence, 
in their opinion, the primary lesion has to be sought in the liver. Toxins, which 
have a specific effect on the nervous system, are produced in or allowed to pass 
through the damaged liver. Several authors accept the hypothesis that the toxins 
are produced in the intestinal tract and, by way of the portal system, are trans- 
ported to the liver, which they damage. 

There is still a difference of opinion concerning the inborn factor of the lesions 
in hepato-cerebral degeneration. I had the opportunity, together with my pupil, 
Dr. Ten Raa, to study three brothers. They showed the classical clinical picture— 
motor disturbances of an extrapyramidal character, the brownish-yellow granular 
Pigmentation of the cornea, the so-called ring of Kaiser-Fleischer, and mental 
symptoms. In two of these cases a post-mortem examination was made. The 
cirrhosis of the liver with the enlargement of the spleen, the symmetrical lesions in 
the corpora striata, and the neuroglia cells of Alzheimer were present. These seemed 
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clearly cut examples of Wilson’s disease. In addition to these typical lesions, 
however, we found a pathological process in the cortex of the forebrain on both sides, 
exactly as Hadfield (1923) had described (fig. 1). The cyto-architecture was 
disturbed to a marked degree. In the cortical tissue there were small cavities ; there 
was increase of glia, and newly formed blood-vessels were visible. Exactly the 
same pathological changes as in the corpus striatum were found in the cortex. 
Though different in intensity the cortical changes in these two cases showed great 
resemblance in distribution, mostly in the frontal areas and gradually diminishing 
towards the occipital lobes. Observations such as this represent strong arguments 
in favour of the conception that in hepato-cerebral degeneration congenital inferiority 
must play an important part. 

Must we really accept the theory that the toxin in hepato-cerebral degeneration 
is produced in the liver, that the noxious agent is of hepatic origin? Here the 
analogy with the pathological conditions in icterus gravis neonatorum, the so-called 











Fic. 1.—Pathological process in the cortex in two brothers suffering from Wilson’s disease. 


“kernicterus,” has influenced the opinion of many neurologists. The yellow staining 
seems to be elective, the lenticular nucleus and the corpus sub-thalamicum being 
especially deeply yellow. There seems tu be bere an association between a poison— 
connected with hepatic disease—and certain cells in the brain. I have the privilege 
of co-operating in my institute with Dr. Cornelia de Lange (1934), Professor of 
Pediatrics in our University, who not only has great clinical experience in kernicterus, 
but has investigated the brain of such patients in my laboratory. As stated in the 
report by Hawksley and Lightwood (1934), who studied icterus gravis in the Hospital 
for Sick Children, Great Ormond Street, there is usually in this condition an 
erythroblastemia, that is, an increase of. unripe nucleated erythrocytes in the 
peripheral blood. Such an accumulation of nucleated red blood-cells is also found 
in several organs, especially in the liver and the spleen. This erythroblastosis is not 
a primary but a secondary symptom and is not always present. It represents 
regeneration after destruction of many red blood-cells, which destruction causes the 
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icterus. The degenerative changes in the brain vary from case to case, but in all 
of them—and also in the chronic cases—there is undoubtedly a preference for the 
corpus striatum, especially for the globus pallidus, and for the corpus sub-thalamicum 
(fig. 2a). 

Several views concerning the cause of the destruction of the red blood-cells have 
been put forward. Dr. de Lange (1934, 1935) favours the idea of maternal toxemia 
as a cause; furthermore she suggested in 1924 the possibility that the septic icterus 
of the newborn might also, though very rarely, cause kernicterus. That this opinion 
is correct was proved some months ago by my assistant Dr. A. Biemond, who, in 
co-operation with Dr. 8. van Creveld, studied the central nervous system in two 
cases of kernicterus without erythroblastosis, caused by infection of the umbilicus. 
In both children the clinical picture of a striatal disease developed. They died after 
some months. A symmetrical demyelinization and loss of cells was found in the 
globus pallidus and in the corpus sub-thalamicum (fig. 2b). 

As regards our present problem, we have to emphasize that in the typical cases 
of kernicterus the jaundice of the body and the yellow staining of various parts of 
the brain are not caused by a lesion of the liver. This icterus is hemolytic and 
not hepatic. Hemosiderin is found in the liver and in the spleen—caused by 
hemolysis; furthermore signs of regeneration of the blood are found in these organs. 
In the chronic cases Dr. de Lange did not find any degenerative alterations in the 
liver. In my opinion it is better not to include conditions seen in kernicterus, when 
putting forward arguments for the hepatic origin of the poisons acting in hepato- 
cerebral degeneration. 

Up till now cirrhosis of the liver has been considered to be a conditio sine qua 
non for the diagnosis of Wilson’s disease. Before discussing this point I should 
like to report a peculiar clinical experience I had some years ago. Dr. F.C. Kuipers 
consulted me about a male patient aged 59 suffering from a rare disease—-hwmo- 
chromatosis. This disease is chiefly characterized by the combination of bronzed 
skin (melanodermia), cirrhosis of the liver, and diabetes. French authors call this 
disease ““ diabéte bronzé.’’ The bronzed skin had been present for several years in 
this case. It was a typical example of hemochromatosis, the skin of the whole 
body being of a diffuse yellowish greyish-brown colour while the liver and spleen 
were shown to be enlarged. But besides this hemochromatosis the patient showed 
symptoms of a disease of the brain. He had changed in character during the last 
three years, having become very disagreeable to his relatives and friends—sometimes 
even aggressive. Attacks of more severe symptoms supervened—mental confusion, 
restlessness, incontinence of urine and sometimes even somnolence. These attacks 
lasted two or three days, and following them the patient could not use his extremi- 
ties normally, he was unable to hold things well in his grasp and his walking was 
unsteady. He talked with great difficulty. In the beginning he partly recovered 
from this, but later the disturbance of speech and uncertainty of movements 
remained. The most important nervous symptoms were the following: Mental 
disturbances with increased emotionalism, dysarthria, dysphagia, tremor in both 
arms especially on the left side with ataxia, disturbances in walking, stiffness of the 
facial muscles, and hypotonia of several muscles of the extremities. There were no 
pyramidal signs and the sensibility was normal. The diagnosis of pseudosclerosis 
was made. The patient died after some months. At the post-mortem examination 
the usual symptoms of hemochromatosis were found. There was a typical granular 
cirrhosis of the liver, of the Laennec type, with much pigment. Furthermore, there 
was fibrosis of the spleen and of the pancreas. In the latter and in several other 
organs much pigment was found. The central nervous system has been carefully 
examined in my laboratory by Dr. F. C. Kuipers. The same changes were visible 
as in Wilson’s disease. We found destruction of the parenchyma with formation 
of cavities in both putamina (fig. 3), also in the caudate nucleus and in the third 
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FIG. 2a. 





Fig. 2b. 


Pathological process in the corpus striatum from a case of kernicterus with 
erythroblastosis (a), and from a case of septic kernicterus (b). 
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Fic. 3.—Site of lesion in the corpus striatum in Wilson’s disease (A) ; in hemochromatosis (B). 
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frontal cortical area (fig. 4). Furthermore in various parts of the central nervous 
system an increase of glia with the so-called Alzheimer cells was visible. In the 
putamen very large giant cells of Alzheimer were present. There was no lesion of 
the pyramidal tracts. In several regions pigment was found not only in the glia- 
cells but also lying freely in the tissue. 

Regarding the pathogenesis of hamochromatosis, I will limit myself to a few 
remarks; detailed information will be found in Dr. Kuipers’ book (1932). In this 
disease two kinds of pigment are found, one of which is hemosiderin. The other is 
a brown pigment which does not show the iron-reaction ; it belongs to the group of 
melanins and is derived from protein. In the oldest conception of the pathogenesis 
of hemochromatosis—that of Hanot and Chauffard—diabetes was considered the 
primary affection. This disturbance in the sugar metabolism—if of long duration— 


Fic. 4.—Pathological process in the frontal area in Wilson’s disease (left); in hemochromatosis (right.) 


led to pigmentation and cirrhosis of the liver. Since it was shown, however, that 
diabetes was not infrequently absent in cases of hamochromatosis this theory had 
to be given up. Afterwards for many years cirrhosis of the liver was regarded as 
the primary affection. Cirrhosis alone, however, cannot be held responsible for the 
severe pigmentation, since it so often exists without any accumulation of pigment. 
Furthermore, as there were cases of hemochromatosis in which cirrhosis of the liver 
was absent or minimal, this idea also was abandoned. Mallory tried to prove that 
hemochromatosis was caused by copper but this opinion is not sufficiently supported 
by later investigators. In the opinion of Dr. Kuipers the following conclusion, with 
which I agree, is the most satisfactorv. There is a disturbance of the metabolism 
of iron and of protein, as proved by the accumulation of the two kinds of pigment. 
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Furthermore there are alterations in the parenchyma and mesenchyma of various 
organs, more especially in the liver, the spleen, and the kidneys. They may vary in 
intensity from case to case. All these pathological changes are co-ordinated with 
one another, not subordinated. It is not yet known which noxious agent causes the 
disturbance in the metabolism of iron and of protein and the destruction in the 
various organs. There is little evidence in favour of an external cause; more 
arguments are at hand for an endogenous disturbance of metabolism since hwmo- 
chromatosis occurs almost exclusively in males and is sometimes familial. The 
fact that the changes in the different organs vary so much must be explained by 
local variety in resistance. In our case the brain certainly had such reduced re- 
sistance. Hamochromatosis associated with pseudosclerosis is undoubtedly not 
identical with Wilson’s disease. Cases of the latter have however been reported in 
which disturbance in the pigment-metabolism was proved, ulthough this pigment 
differed from those mentioned above. Furthermore the changes in the central nervous 
system of our case resemble so much those found in Wilson's disease that these two 
affections cannot stand far apart. In the usual hepato-cerebral degeneration the 
intensity of the alterations in the liver, the spleen and in the brain may vary very 
much. If it is assumed that this affection is caused by a hepatic toxin, all 
the cases described as Wilson’s disease in which the liver showed only little 
or no changes at all, have to be discarded. I do not think that this is justified. 
In analogy with the conception based upon our present knowledge of h#mo- 
chromatosis, I incline to the opinion that the so-called hepatocerebral degenerations 
belong to that group of disturbances of metabolism which is characterized by 
lesions in such organs as are congenitally of poor resistance. Up till now the 
etiologic factor is unknown, as our chemical knowledge is not yet sufficiently 
advanced in this respect. 

The question arises whether such disturbances in metabolism can be limited 
to special organs. Remarkable arguments in this respect are to be found in the 
field of the so-called “ lipoidoses.” The three principal types of these lipoidoses 
are Schiiller-Christian’s disease, the spleno-hepatomegaly of Gaucher and the 
spleno-hepatomegaly of Niemann-Pick. It is easy to distinguish Schiiller-Christian’s 
disease from the two others because X-ray examination shows the typical defects 
in the bones, especially those of the skull and of the pelvis. It should only be 
mentioned here that spleno-hepatomegaly is also seen in this type of lipoid-meta- 
bolism. The differential diagnosis between the diseases of Gaucher's disease and 
Niemann-Pick’s disease may be difficult when Gaucher's disease occurs in a child. 
It rarely does so occur, however; the usual sufferers from this affection are adults, 
whereas Niemann-Pick’s disease always begins in the first year of life. Both are 
characterized by the presence of an enlarged spleen and liver and by a poor general 
condition. At any rate, these three types are disturbances in lipoid metabolism of 
a fundamentally different character. The deposit in the cells in Schiiller-Christian’s 
disease is cholesterin, in Gaucher's disease it is kerasin, while in Niemann-Pick’'s 
disease the lipoid in the cells is partly composed of lecithin and partly of 
phosphatide. Perhaps it is chiefly sphingomyelin but this point is not yet settled. 

Although changes in the central nervous system are also found in the rare 
cases of children suffering from Gaucher's disease, the neurologist is chiefly 
interested at the moment in the spleno-hepatomegaly of Niemann-Pick, because 
this disease must be connected with amaurotic idiocy. The essential alteration in 
Niemann-Pick’s disease is the accumulation of an enormous quantity of large 
pale cells, filled by fine drops of lipoid. These cells are called foam-cells 
(Schaumzellen). With Scharlach-red a’ light pink (not a red) colour appears ; 
with iron hematoxylin many dark-stained granules are seen. These foam-cells 
are present in many organs and are the cause of the enlargement of the liver 
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and the spleen. The accumulation of the lipoidal and pre-lipoidal substance is 
the sign of a general disturbance in the lipoid metabolism. Several cases have 
been published during the last few years in which there was a combination found 
of the disease of Niemann-Pick and of amaurotic idiocy (Knox, Wahl, and Schmeisser 
(1916), Bielschowsky (1928), Marinesco (1932), Corcan and Oberling (1927), Baumann 
(1935). These two diseases are rare; both may begin in the first year of life, both 
occur chiefly in Jewish people and both are often familial. Furthermore, as the 
morphologic aspect of the cells is the same and the substance in the swollen cells 
shows equal reactions on staining, Bielschowsky (1928) could not believe that such 
a combination was accidental. He concluded that the disease of Niemann-Pick 
and amaurotic idiocy were the same affections with different localization. In 
this way he opposed the original conception of Schaffer—-namely, that amaurotic 
idiocy is a primary degeneration of the hyaloplasm, that is, that part of the proto- 
plasm which cannot be stained. In Schaffer’s theory amaurotic idiocy is a primary 
degeneration of the ectodermal tissue of the central nervous system, caused by 
congenital inferiority, in which, above all, the younger systems suffer. In 
Bielschowsky’s theory amaurotic idiocy is the consequence of a disturbance in lipoid 
metabolism, and the alteration in the nervous tissue is secondary. This chapter of 
neurology is much discussed now on the Continent. 

I will now give the details of a case of my own which helps towards a decision 
in this controversy :— 


The patient belonged to a Jewish family, in which no disease of the central nervous 
system has been found. Up to the age of 6 months she appeared to develop normally ; 
after that she suffered several times from bronchitis. Gradually it became apparent that 
she did not see very well and that there were signs of backwardness. She was admitted to 
hospital at the age of 14 years. On examination in our department the classical symptoms 
of amaurotic idiocy were found; there was a beginning hypertonia in the four extremities 
with increase of the deep reflexes. The pupils contracted to light, but the eyes never followed 
any object. In the retina the typical white area in the region of the macula with the red 
spot in the centre was found on both sides. While in the ward the child had several general 
epileptiform convulsions. The hypertonia increased gradually and contractures in the 
extremities developed. Finally, the general condition deteriorated. The patient died at the 
age of 2 years and 7 months. 


At the post-mortem examination the typical changes of infantile amaurotic idiocy 
were found. The nerve cells of all the areas of the cortex, and of the basal ganglia, 
midbrain, pons, medulla oblongata and spinal cord were swollen and distended by 
lipoid deposits (fig. 5). The shape of the swelling was variable, as is usually the 
case in this disease. In several parts of the cortex the architecture was completely 
disturbed (fig. 6). The myelinization in the frontal, parietal, temporal, and occipital 
lobes was poorly developed (fig. 7). Inthe optic thalamus the number of myelinated 
fibres was too small in the dorsal parts. In the hypothalamus and in the corpora 
striata the myelinization was almost normal. This was also the case in the midbrain 
and in the tegmentum. The pons, however, was totally white in the Weigert-Pal 
sections, and in the spinal cord the pyramidal tracts showed little myelin. 

In the cerebellum the histological changes were very marked. In many places 
the granule cell layer was considerably atrophied. Many Purkinje cells were missing, 
the others were all distended with lipoid (fig. 8). The cerebellar nuclei were well 
formed, but here also all the cells were changed in the typical way. There was an 
increase of glia everywhere in the cortex, in the deeper layers of the telencephalon 
and also in the pons and in the cerebellum. Many of these glia-cells were also 
swollen and contained lipoid products. In our case, as in the cases published by 
Gordon Holmes and Greenfield (1925), Benders (1916) and others, it was obvious 
that though the cells of nuclei may be filled with lipoid, the fibres arising from these 
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may be normal. Regarding the question whether lately developed systems are 
more severely damaged than older ones, in some parts of the central nervous system 
this seems to be the case—for example in the optic thalamus. The ventral part of 
the pons, which develops late, is severely affected. There are, however, also many 
systems in the tegmentum and in the medulla, which are myelinated very late and 
yet are normal in this series of sections. In the cerebellum, the flocculus and 
the vermis are even more affected than the hemispheres. In the forebrain the 
number of normally myelinated fibres in the corpus callosum, which develops late, 
is rather great. In any case this point cannot be a fundamental one. Furthermore 
there are no arguments for accepting the theory of a process of retardation or delay 
in development. 


—Cells of the anterior horns of the spinal cord, normal on the left, amaurotic idiocy 
on the right (van Gieson’s stain). 


The facts shown in the case quoted favour the conception that amaurotic idiocy 
is the result of a disturbance in lipoid metabolism. It is true that in this case 
no foam-cells were found in the mesodermal tissues of the brain, so that the 
pathological changes are limited here to the ectoderm. This fact seems to support 
the theory of Schaffer (1931, 1932) and his school (v. Santha (1931, 1934)), that 
the primary affection of the nerve-cells is the fundamental process in amaurotic 
idiocy. A striking point, however, was noted by Professor Bielschowsky with 
regard to the spleen in our case. Although not enlarged, it presented typical 
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foam-cells (fig. 9). Furthermore, the case was carefully studied by Dr. S. van 
Creveld from the point of view of the relations of the lipoids in the blood. Under 
* normal conditions the relation between the quantity of cholesterin and lecithin in 
the peripheral blood is 1:1°5. This was the proportion in our case as a rule, but 
during the last months of life the quantity of lecithin increased (425 mgm. %), 








Fic. 6.—Frontal cortex : norma! (above), amaurotic idiocy (below). (Nissl stain.) 


the figures being 1 : 3°17. In the classical cases of spleno-hepatomegaly of 
Niemann-Pick the amount of lipoids in the blood was much higher, but nevertheless 
the conditions in the case, presented here, are not normal. 

I sympathize with the idea of Bielschowsky that there are several localizations 
of these disturbances in lipoid metabolism. The abdominal organs may be chiefly 
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affected, the brain may be chiefly affected, or both may be equally affected. This 
localization depends upon the resistance of the organs, which is determined con- 
genitally. There is an analogy in Gaucher's disease. Pick showed that this affection 
may be chiefly localized in the bones. He saw this in members of one family. In 
his opinion there is not only a general predisposition for the disease of Gaucher, but 
also a special one for a localization in the bones. Another example of localization of 

















FIG. 7.—Myelinization in the telencephalon, the optic thalamus and the corpus striatum 
in amaurotic idiocy, 


disturbances in metabolism in special organs is found in Gierke’s disease—a dis- 
turbance in glycogen metabolism. The increased accumulation of glycogen causes 
a marked hypertrophy of the liver and kidneys. Oncein a while other organs may be 
severely affected (van OCreveld (1934)). Pompe (1933) described a case of hyper- 
trophy of the heart, caused by accumulation of the glycogen. There are reasons for 
believing that the nervous system also may suffer in some cases of glycogen 
metabolism, but this point is not at present sufficiently elucidated. 
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Fic. 4.—Alteration in the Purkinje cell in amaurotic idiocy (right) compared with normal 
conditions (left). (Bielschowsky stain.) 


Foam-cell 





Fic. 9.—Foam-cell in the spleen, in a case of amaurotic idiocy without 
spleno-hepatomegaly. 
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Summary 


In this paper | have presented material from the Neurological Institute of 
Amsterdam with regard to diseases in which the combination of alterations in the 
spleen, the liver, and the brain is found. All these are examples of disturbances in 
metabolism—with the exception of kernicterus which was included in order to show 
that the pathological conditions found in this disease, have no analogy with hepato- 
cerebral degeneration, because the jaundice is hemolytic, not hepatic. I have 
emphasized the fact that such disturbances in metabolism ure not always of a 
general character, but may be localized in special organs; it depends on the inborn 
factor which organ will suffer. This is shown in hemochromatosis, the study of 
which may throw light on the so-called hepato-cerebral degeneration. The local- 
ization of metabolic disturbances in special organs is also found in the group of the 
so-called lipoidoses. We do not know their final cause but the results so far 
obtained in the study of the lipoidoses indicate that chemistry should play a leading 
part in further researches concerning disturbances of metabolism. 
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Dr. F. PARKES WEBER said that, as Professor Brouwer had not quite exclusively con- 
fined himself to neurology, he (Dr. Weber) would extend the discussion to some questions 
relating to the liver. A good many examples of the familial incidence of hepatic cirrhosis 
were known, which could not be accounted for by alcohol, syphilis or any of the recognized 
causes of cirrhosis. One was forced to admit that they, or some of them, were due to a 
“ dysbiotrophy ” (he preferred that term to “ abiotrophy” of Gowers) of the liver—and that 
the disease belonged to the congenital-developmental class, that is to say, that the disease 
was inborn and either actually present at birth or only potentially present, destined to 
develop (with or without known exciting agents) after birth, at puberty or later. This 
corresponded to what Professor Brouwer termed congenital inferiority of tissues or organs. 
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There were other well-known diseases of the congenital-developmental class in which 
hepatic cirrhosis constituted an occasional or almost constant feature. The first was 
** Wilson’s disease,’ which evidence seemed to explain as a combined dysbiotrophy of the 
liver and lenticular nuclei of the brain. A second was hemochromatosis, which should be 
classed as an inborn abnormality of metabolism, analogous to alkaptonuria, congenital 
porphyrinuria, and the inborn abnormalities of lipoid metabolism, &e. A third was telan- 
giectasia of the Osler type, which was a congenital-developimental dysplasia of the small 
blood-vessels, potentially present at birth, though often not manifesting itself by obvious 
changes till after puberty. Few complete post-mortem examinations had been made, but in 
some of them (the one recorded by Ludo van Bogaert and Scherer in 1935, and in two as 
yet unpublished cases which had been described to Dr. Weber) hepatic cirrhosis had been 


found. 
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Some Observations on the Adaptation of the Cathode Ray 
Oscillograph to the Recording of Bio-Electrical Phenomena, 
with Special Reference to the Electrocardiogram. 


By Douaias Rosertson, B.M., M.R.C.P. 


ABSTRACT.—The mechanism of the Cathode Ray Oscillograph is described and 
illustrated. The character of the cathode ray image (“spot’’), produced when the ray 
impinges on the fluorescent screen, is briefly considered. Simple associated circuits are 
explained (including a “ Time base” circuit). The advantages and disadvantages of the 
Cathode ray tube as a bio-electrical recording device are briefly examined. 

Some of the problems associated with the design of a suitable amplifier are dealt with, 
in conjunction with the amount of amplification to be performed and the time relations of 
the electrical transient to be examined, taking the electrocardiogram as an illustration. A 
very short account of the theory of amplifier distortions is given, and a practical method of 
examining these by means of an “ artificial patient’ is described and demonstrated. 


“It is to be expected that, just as formerly the string galvanometer gave rise to a new epoch in 
bio-electrical research, so the cathode ray oscillograph will soon discover its proper field of application 
in biology and medicine on the ground of its superiority as a measuring instrument. As is always the 
way with every new and good method of measurement, this will not remain without influence on our 
exact knowledge of biological processes.” 

(Translated from the preface by Prof. Thirring to “ Kathodenstrahloszillographie in Biologie und 
Medizin,’’ by W. Holzer.) 


The object of this paper is to stimulate the interest of members of this Section 


_in the possibilities of the cathode ray oscillograph as a bio-electrical recording 


device, and to give some indication of its scope in, and the methods of using it for, 
such work. The presentation of the subject is elementary, but, it is hoped, of such 
a practical character as to be helpful. It is necessarily coloured by the author's 
own work on the application of the cathode ray tube to the delineation and 
recording of the human electrocardiogram, but it is considered that some of the 
principles involved may have a wider and more general sigaificance. 

Beginning with the Cathode Ray Oscillograph itself. Inside the Wehneli 
cylinder is the filament or cathode, at the top of the arch of which is a blob of 
barium oxide, which will emit electrons profusely when the filament is heated by 
the passage of the filament current (about 1 amp. at 0°5 volt). The electrons are 
attracted to the anode, or “ gun,”” which is at high positive potential with respect 
to the filament. At the same time the electrons are concentrated into a sheath by 
the negative bias applied to the Wehnelt cylinder. (It will be remembered that 
the electron carries a negative electrical charge, being in fact the unit of negative 
electricity.) Most of the electrons emitted from the filament will pass therefore 
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F1G. 1.—Cathode ray oscillograph electrode system. (Blocks kindly lent by Messrs. Cossor, Ltd.) 
C == Cathode, or filament. 
Sh = Shield, or Wehnelt cylinder. 
A = Anode, or gun. 

Px, Py = Deflecting plates. 
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through the small hole in the centre of the anode, constituting the cathode ray, or 
electron jet. We have therefore a beam of minute particles (the diameter of an 
electron is 4 X 10 ~'* mm., and its mass about zs'55 of that of the hydrogen atom), 
and this beam is charged negatively. The cathode ray then passes successively 
between two pairs of plates, each pair set at a right angle to the other pair. If 
therefore one plate of a pair is at a positive potential compared to its fellow, the ray 
will be deflected towards it by its attraction for the negatively charged electrons 
constituting the ray. Deflexion of the cathode ray is therefore possible in two axes 
at right angles to one another, corresponding to the disposition of the two pairs of 
plates. It is usual convention to call the horizontal axis the X axis, and the 
vertical axis the Y axis. The potential of the cathode ray itself is that of the 
anode, and it is customary, and certainly a simplification, in cathode ray oscillo- 
graph practice, to think of the potential of the anode as O, when considering the 
cathode ray tube itself. An important practical point should be mentioned here, 
that it is essential that any “ free” deflecting plate (i.e. one not in use) must have 
metallic connexion to the anode, so that its maintained potential shall remain the 
same as that of the anode. If this is not done, spurious charges will collect on the 
free plate and cause so much deflection of the cathode ray that it may not even hit 
the fluorescent screen at all. 

After emerging from the fields of the deflecting plates the cathode ray moves in 
a straight line to the end of the cathode ray tube, where it impinges on the 
fluorescent screen and gives a visible so-called “ spot,” of character determined by 
the material from which the fluorescent screen is made. It will be realized that 
the speed at which the electrons move along the length of the tube is extremely 
rapid, being about one-twentieth the speed of light, but varying with the voltage 
applied to the anode; the greater the anode voltage, the faster their movement. 
But rapid though this passage is, there is nevertheless sufficient time for the 
electrons, each charged negatively, to repel one another sufficiently to spread the 
beam, so that there can be no accurate focus of the spot on the fluorescent screen. 
In so-called “‘ soft’’ cathode ray tubes, as used in the cardiograph, the beam is kept 
concentrated by the presence of a small quantity of inert gas in the tube (usually 
helium at a pressure of 10~*mm. Hg). The passage of the cathode ray through 
this gas causes ionization of some of the gas molecules, with the production of 
positive ions. These are considerably larger and slower moving than the electrons, 
and tend to stay within the cathode ray beam. And, since they carry a positive 
charge, they will attract the electrons, and thus keep the electron beam 
concentrated. With a given anode voltage, the variables determining an accurate 
focus of the spot on the sereen are therefore three. First, the pressure of the inert 
gas within the tube; this is a variable which is pre-determined by the 
manufacturers, and is not under the control of the operator. Secondly, the filament 
current (of the order of 1 amp.) determining the rate of emission of electrons by the 
filament ; in the early unit model cardiograph this varied, and a filament ammeter 
was necessary in the recorder unit. But in the latest combined model cardiograph 
the filament runs constantly, so that a fixed resistance in series with it, giving 
a constant filament current (of usually 1°2 amp.), is all that is necessary: the 
filament ammeter can therefore be dispensed with, and a control is saved. 
Thirdly, there is the negative bias applied to the Wehnelt cylinder, or “ shield” ; 
this, in the cardiograph, is from 50 to 100 volts below the filament potential and 
requires an exact control for an accurate focus of the spot on the screen. 

There are a few points about the character of the visible spot, produced by the 
cathode ray on the fluorescent screen, which require notice. The diameter of the 
moving spot is about 0°5 mm. The stationary spot appears larger and is not 
of uniform density. It is sometimes surrounded by a faint secondary aura. These 
points are fairly well shown in the oscillogram [exhibited], which was one of the 
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very first cathode ray electrocardiograms taken. Notice the blob at the R peak, 
and compare the diameter of the spot here with the width of the upgoing QR (or 
downgoing RS) line which represents the diameter of the moving spot. It shows 
that during an appreciably short time the spot actually stood still at the R peak. 
The fluorescent screen material used for this record was calcium tungstate, as is 
incorporated in the Cossor Type C cathode ray oscillograph. The cathode ray 
gives with this material a brilliant blue spot of intense actinic value, but there 
is no afterglow. If it is to be possible to examine directly on the screen of the 
oscillograph a curve, such as the electrocardiogram, where the time taken for the 
whole complex is longer than that of the persistence of vision, it is essential to have 
a fluorescent material which has a long afterglow, or decay period. For purposes 
of visual electrocardiography the brighter and the longer this afterglow can be made 
(within reasonable limits) the easier will visual observation of the electrocardiogram 
become. It was largely the production by Dr. Leonard Levy of a form of zine 
sulphide with an extremely long afterglow [4] that allowed the development of the 
cathode ray electrocardiograph along its present lines, and made possible the 
extremely useful feature of immediate visual observation of the electrocardiogram. 
The Cossor Type G oscillograph, used in the cardiograph, has this material 
incorporated in its fluorescent screen. For recording purposes, as opposed to visual 
observation of the image, it is necessary for the fluorescent screen material to have 
good actinic value. We were fortunate in the Type G screen that the actinic 
response proves very adequate, and further fortunate that the green afterglow, 
although of excellent visual value, has so little actinic value that it does not produce 
any fogging or slurring of the photographic record. 

Considering now some of the circuits immediately concerned with the cathode 
ray tube. First we have to keep in mind that, at the anode voltage of 700, the 
sensitivity of the soft cathode ray tube is roughly 0°5 mm. movement of the spot 
across the screen for each volt of difference between the members of a pair of 
deflecting plates, so that the whole fluorescent screen, being in diameter something 
rather more than 10 cm., represents a total voltage difference of about 200 volts, 
from top to bottom or from right to left. Theoretically, if all four deflecting plates 
are tied to the anode, the spot should appear exactly at the centre of the screen. 
But in practice it happens that the cathode ray, since it constitutes an electric 
current, is just as much sensitive to magnetic deflexion, as to electrical deflexion by 
the deflecting plates. Among other magnetic disturbances which may upset the 
position of the spot is that of the earth’s field itself, and the position of the spot 
will be found to vary considerably as the cathode ray tube is moved about in space; 
it will undergo quite a surprising change of position when the tube points north and 
south to that which it occupies when the tube is south and north, or east and west. 
In addition it is essential to have some means of placing the spot at the exact 
position on the screen that we want. Considering therefore the vertical pair of 
deflecting plates (Y plates); we will say, for the sake of argument, that the lower 
plate is tied to the anode, i.e. at voltage 0. As the voltage of the top plate passes 
from — 160 to + 100 (voltage being with respect to the anode) so will the spot 
move from the bottom to the top of the screen, by the refraction of the cathode ray 
in its passage through the field of force which exists between the two plates. If 
therefore we arrange a scheme of three potentiometers across the high tension 
supply, with resistance values arranged according to the voltages which are required, 
we shall be able to move the cathode ray about so that the spot will completely 
cover the whole of the screen. The diagram (fig. 2) shows the cathode ray oscillo- 
graph with its lower and right-hand plates arranged as the “ shift plates,”’ as they 
are called; the anode, or gun, potentiometer arranged for an anode voltage of 700; 
and the X and Y shift potentiometers with resistance values arranged so that the 
spot nicely covers the screen. It will be noted what high values of resistance are 
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used, with corresponding small current drain from the high tension supply, which is 
supposed 800 volts. The reason that this is possible is that the cathode ray itself 
takes appreciably no high tension current and acts entirely as a voltage recording 
device, so that although it is essential to have a source of really high voltage, the 
current drain from the supply is extremely small. In the instance depicted it is 
under 4 milliampéres. 

The two shift plates are the comparatively idle deflecting plates. The uses to 
which the two plates, Px; and Py, (so far shown tied to the anode) may be put will 
vary according to the electrical problem on hand, and here we must pass from the 
general to the particular and show what we do with them in the case of the cardio- 
graph. The (Py,) vertical plate takes the output from the amplifier ; Px, if not tied 
to the anode, as it is where we wish to keep the spot stationary in the X axis (as in 
the photographic recording of the electrocardiogram), is connected to a “ time base” 
circuit. Time base circuits are legion, and the correct application of a time base to 
the particular study in hand is one of the major and most fascinating problems of 





X Shift | Y Shift 


H T1800) £800) 




















2501 250TS 
P. 
(610) (610) 
Boor BOOT 
too) ) (0) 





Fic. 2.—Showing arrangement of anode (gun) and shift potentiometers. 
(Figures in brackets indicate voltages at various points of the circuit.) 


cathode ray oscillography The time base used in the cardiograph is the simplest 
of all, and is arranged to give a straight traverse of the spot from left to right across 
the screen, at a rate which is (nearly) uniform and which can be varied (within 
certain limits) at the will of the observer. It is moreover a repeating time base, since 
the spot flicks back at the end of its traverse, and automatically begins the traverse 
againt. A condenser, ©, is slowly charged through a resistance, R, and quickly 
discharged across a Neon discharge tube, which is so designed that its “ striking 
voltage’ is, in the instance we have considered, at 800 volts, and so that the 
“breaking voltage” is at 600 volts. On the curve therefore which is the simple 
curve of logarithmic increment representing the charging of a condenser, ‘the 
variation of voltage difference between the condenser plates from A to B occurs 
slowly, so that Px; becomes gradually more negative and the spot is drawn slowly 
across the screen from left to right. At the striking voltage B there is a very rapid 
discharge of the condenser across the Neon tube, represented by a rapid voltage 


| For the diagram relating to this description, see Proceedings, 1934, 27, 1541, fig. 3 (Ref. 1) 
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variation from B to the voltage of A. The spot thus flies back very rapidly from 
right to left, and again starts its slow left to right traverse across the screen. The 
voltage variations in time are represented by the small top curve, and have been 
picturesquely called a “ saw-tooth voltage.” It will be noticed that the curve is not 
quite straight between A and B, but for such a purpose as an electrocardiographic 
time base the traverse is sufficiently linear for all practical purposes. If we 
required a strictly linear time base, we should have to arrange a constant charging 
current for the condenser. This is commonly done by using the current passed by a 
saturated diode, which will therefore take the place, in our circuit; of the resistance 
(R). Just to give an indication of some of the time base systems which may be 
used it is sufficient to mention a few. A “ double linotime” base is one where a 
saw-tooth voltage is applied to a Y plate as well as to an X plate, and the period of 
this second saw-tooth voltage so adjusted that the spot is moved down for the 
second traverse, and down a bit further for the third traverse, and so on. Such a 
scheme is the basic arrangement for picture scanning in television, and is known, in 
this connexion as the “ raster.” We can arrange:a circular, an elliptical, or even a 
spiral time base. But for most physiological and medical purposes a linear time 
base, as detailed above, will be required. 

In stringing together the various bits and pieces which have so far been put 
forward the reader is referred to a diagram previously published. This shows the 
cathode ray tube, the filament supply, the potentiometers for the anode and X shift, 
and the resistance-condenser-Neon time base circuit, which is shown in this case fed 
through a variable resistance (R), with another fixed resistance in series; this fixed 
resistance limits the highest rate of condenser charging, and therefore the highest 
speed of traverse of the spot. Both Y plates are shown tied to the anode. The 
connexions of the Wehnelt cylinder are those which we had in the first unit model 
cardiograph. The negative bias for the correct focus of the spot is obtained by 
passing the return space current of the cathode ray tube through a variable resistance 
connected between filament and H.T. negative; the shield (Wehnelt cylinder) is then 
connected to the negative end of this resistance. A high resistance between the 
anode (gun) and the filament gives a certain positive bias to that end of the variable 
resistance, so that the spot may be completely faded out if desired. 

In the gas focused cathode ray oscillograph there is one inherent distortion, 
known as “ origin distortion,’’ which should be mentioned. But since it can 
be overcome, it is not proposed to go into its consideration in any great detail. 
An explanation is given of what is meant by the term, and an indication is given of 
the solution of the difficulty. Owing to the presence of positive ions in the gas 
focused tube the movement of the spot ceases to be a linear function of the voltage 
difference between a pair of deflector plates at the point where there is zero voltage 
difference between them, and for about 5 volts above and below this point. The 
diagram illustrates this. In the cardiograph, origin distortion in the X axis is of 
very little moment, since it will affect only a very small part of the time base sweep. 
That it does occur is, however, shown by the appended electrocardiogram. This is a 
Lead IIT from a case of complete heart-block, taken in the very early days before 
the cardiograph camera had been developed, with an ordinary camera and the spot 
moving across the screen on the time base, as for visual observation of the 
electrocardiogram. The significant part of the record is the P wave indicated, which 
is, 80 to speak, squashed up, because it happens, by a lucky chance, to have occurred 
just at the “origin” of the tube in the X axis. In the Y axis, on the other hand, 
origin distortion would cause appreciable distortion of the electrocardiogram. 
But an ingenious invention of von Ardenne, which is handled in this country by 
Messrs. A. C. Cossor, keeps the Y origin beyond the confines of the fluorescent 


1 See Ref. 1, fig. 4, 1546. 
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screen. The way in which this is done is by splitting the Py. plate into two, and, 
broadly speaking, using the new plate to bias the ray so that the origin lies outside 
the fluorescent screen. The Cossor Type G tube used in the cardiograph is, by this 
arrangement, therefore free from origin distortion in the Y axis. 

A consideration of the intrinsic merits and disadvantages of the cathode ray 
oscillograph as a bio-electric recording instrument can be summarized roughly as 
follows : 

(i) It is reasonably impossible to damage the instrument by overload voltages, 
since there is no mechanical part to be dislocated or broken. 

(ii) Owing to the minute mass of the moving part, and inherent really in the 
jet principle, there is no distortion by reason of inertia of the moving part. 

(iii) In contradistinetion to electro-mechanical recording instruments, the 
cathode ray has two degrees of freedom, thus allowing the examination on the 
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Fic, 3.—Illustrating origin distortion. The P wave indicated in (b) happens to strike 
the origin in the x axis. 


fluorescent screen of curves and figures by the application of a suitable time base 
motion. 

(iv) With a fluorescent sereen of long afterglow it will be possible to examine 
such a slow-moving curve as the electrocardiogram directly, and without the 
necessity for waiting for the development of photographic material. 

(v) This direct examination is the next best thing to direct recording, as by an 
ink-writing mechanism. In such an instrument, the inertia of the moving part and 
friction between the pen (of whatever type) and paper must inevitably cause 
distortion of any bio-electrical curve, except the slowest moving (e.g. Berger rhythm 
of the brain). 

(vi) Photographic recording by means of the cathode ray tube, for such a 
purpose as the recording of the electrocardiogram, is determined by the actinic 
image that the cathode ray spot produces on the fluorescent screen used. In 
contradistinction to the shadow recording of such an instrument as the string 
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galvanometer, the cathode ray oscillograph record is a direct light recording. Such 
phenomena therefore as the difference in size between the stationary, or nearly 
stationary, spot and the moving spot, as also the presence of secondary auras of 
appreciable actinic value, will necessarily affect the clarity of the resulting recorded 
image. For the same reason a lens of aperture to give just the right exposure, good 
spot focus, and a correctly adapted photographic emulsion will all play their part in 
determining a clear black and white electrocardiogram when using a cathode ray 
electrocardiograph. It will be easier to get a sharp-edged electrocardiogram by 
means of a shadow-recording instrument than it will by a light-recording instrument 
such as the cathode ray tube. But it is hoped that the reader will agree that the 
electrocardiograms which are shown, and which are an average record of those 
obtainable by the cathode ray electrocardiograph, are not inferior in clarity to the 
more common shadow-recorded electrocardiograms. ! 


Here follows a necessarily brief consideration of some of the problems of 
amplifier design. It will be realized that an amplifier must be designed specifically 
for the particular bio-electrical phenomenon which it is desired to examine. The 
main considerations will be the amount of amplification to be performed, and the 
time relations of the phenomenon to be examined. There may also, of course, be 
other factors which will affect the design; for instance, in an amplifier for use in a 
practical electrocardiograph, it will be an advantage if it can be arranged that no 
compensation for skin potentials is required. It will be remembered that, at the 
reasonable anode voltage of 700, 200 volts are required to cover entirely the screen 
of the cathode ray tube, which is rather over 10 cm. in diameter, so that for electro- 
cardiographic purposes an amplifier which has fairly high gain, and which must be 
absolutely steady, is called for. The order of voltage to be amplified is reckoned in 
millivolts and tenths of millivolts. The design of an amplifier to give a steady 
output for such a purpose as the recording, by the cathode ray oscillograph, of such 
phenomena as nerve action potentials, where the action voltage is reckoned in 
microvolts, would be no small task, and the author does not envy those workers 
who are at present engaged on this problem. For our purpose, an amplifier which 
has an over-all gain of 80 to 120,000, representing a movement of the spot on the 
screen of 4 to 6 cm. per millivolt input, will be more than adequate. The 
amplifier of the cardiograph is, however, designed to give this amount of over-all 
amplification, so as to allow a reasonable latitude for inequalities of components, 
and so that there will still be adequate amplification when battery voltages have 
fallen slightly. 

By way of preface to the ensuing remarks about amplifier design, an explanation 
of the term “time constant”? is given, since it will be necessary to use it a good 
deal in what follows. If a condenser is charged to a certain voltage E,, and the 


charge in this condenser is allowed to leak away through a resistance R, the voltage 


E, between the condenser plates at the end of a time ¢ is given by the expression: 
t 


E, = E,¢ ““ where R is in ohms and © is the capacity of the condenser in 
farads; or, more practically, where R is in megohms and C is in microfarads. This 
expression represents the simple decremental logarithmic curve of discharge of a 
condenser, and is essentially exactly the same as, for instance, the mathematical 
expression for ‘* Newton’s law of cooling.” 


1 See also fig. 10 of Ref. 1. In this figure particular attention is called to the thickness of the 
general base line, and to the P wave details in Leads IT and III. 


2 See also Ref. 1, p. 1548. 
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Where ¢ is put equal to RC: 
E, = E,¢' = °368 E,. 
This is the definition of the term “ time constant”; the time taken for the voltage 
between the condenser plates to become 36°8% of the voltage to which the 
condenser was originally charged; it is dependent on the size of the condenser and 
the ohmic value of the resistance through which the charge is allowed to leak 
away. The diagram clearly illustrates this simple conception; when the resistance 
is twice as large, the voltage difference between the condenser plates becomes 36°8% 
of the initial voltage in just twice as long a time. 

The comparatively slow-moving character of most bio-electric events, notably 
the electrocardiogram, would appear to call fora direct current (D.C.) amplifier. But 
such an amplifier, although excellent for laboratory use in experienced hands, has 
certain disadvantages, which preclude its use in a practical portable electrocardiograph. 
A great deal of battery weight is necessary, and in a D.C. amplifier of even moderate 
gain, there are drifts of the base line which require compensation, and which would 
be found a constant source of annoyance. Moreover, an important consideration in 
an everyday practical instrument, the number of controls is necessarily fairly 
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Fia. 4.—Illustrating the term ‘‘ Time Constant.’’ Curve 2: Resistance twice as great 
asincurve 1, Curve 8: Resistance four times as great as in curve 1. 


numerous. We therefore decided to use a resistance-capacity coupled (R.C.C.) 
amplifier. An important point in its favour is that compensation for steady D.C. 
potentials, e.g. so-called “skin currents,” becomes unnecessary ; for, after an upset 
to the amplifier, such as a change of electrocardiographic lead, it is only necessary 
to wait for the amplifier to settle down. In the case of the cardiograph amplifier 
this settling period is about thirty seconds maximum. The length of the settling 
period depends on the coupling time constants of the amplifier; these are discussed 
below. 

The cardiograph amplifier is a, three-stage amplifier, the first two valves being 
battery-supplied triodes (Cossor, 210 RC), and the last a screen-grid tetrode (Cossor, 
215 SG), with its anode supplied at high voltage from the same source as the 
cathode ray oscillograph. The use of such a high impedance output valve is only 
made possible by the almost infinitely high impedance of the cathode ray tube. 
The two intervalve couplings, and the coupling between the screen-grid valve and 
the oscillograph, are by a condenser and a grid leak of time constant four seconds. 
The diagram, the significant parts of which are marked R and C, illustrates this. 
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The rest of the diagram refers to the filter circuit, the purpose of which is now 
outlined. 

When we employ such exceptionally long an inter-coupling time constant as 
four seconds, it will be appreciated that unwanted electrical pulses of high frequency 
will tend to collect on the grid of the valve, since there is not time for them to leak 
away—so that, after a while, the valve will become what is called “ blocked,’ where 
it has run into grid current and ceases to function as an amplifying device. It is 
possible, and in fact common practice, to screen the amplifier and the input cireuit— 
i.e. in an electrocardiograph, the patient—from these spurious high frequency 
disturbances. But such screening is not easy to carry out effectively, and certainly 
is not a practical procedure in an electrocardiograph for everyday use. We have 
therefore isolated each valve from such high-frequency voltages by a filter circuit 
arrangement, three stages of which are shown in the diagram. Roughly speaking, 
the series-grid resistance dams back high-frequency disturbances more than the low 
frequencies, and similarly the small condenser tends to shunt them off to earth; 
the same argument applies to the resistance and condenser isolating the anode of 
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Fic. 5.—Scheme of inter-valve coupling and filter circuit arrangements. 




















the valve. The time constant of each filter circuit unit is one thousandth of a 
second (0001 sec.). In the cardiograph there are in effect five such filter units. 
The net effect is to cut off all high-frequency stuff from the oscillograph and to 
prevent it causing small oscillations of the spot, such as would tend to obscure the 
true electrocardiographic curve. At the same time the time constants of the filter 
units must be chosen to be sufficiently short not to cause any distortion of the 
higher frequency components of the electrocardiogram. 

An examination of the frequency characteristic! of the cardiograph amplifier 
shows that it is materially flat from 0°1 to 30 cycles per second. It will possibly 
be doubted whether such a frequency characteristic, which represents the 
calculated response of the amplifier to a continuous sine-wave voltage, is a true 
indication of the performance of the amplifier. A more satisfactory method of 
examining the amplifier performance will be described immediately. But 
it should be noted, in passing, that the bare statement that the frequency charac- 
teristic of the amplifier falls off above 30 cycles per second is possibly a little 
misleading. Consider a statement from Sir Thomas Lewis’s beautiful work “ The 
Mechanism and Graphic Registration of the Heart Beat,” and examine our amplifier 
in the light of this statement. He states (ibid., 3rd edition, p. 34), in speaking of 





4 See Ref. 1, fig. 7, p. 1550, 

















32 


$s now 


unt as 
juency 
o leak 
where 

It is 
cuit— 
uency 
‘tainly 
» have 
sircuit 
aking, 
1e low 
parth ; 
ode of 


1 of a 
units. 
nd to 
re the 

filter 
of the 


plifier 
ssibly 
3 the 
1 true 
od of 

But 


larac- 

little 
“ The 
plifier 
ng of 











33 Section of Physical Medicine 603 


the string deflection time of the string galvanometer: ‘For clinical purposes the 
deflection time should be at least as low as 0°02 of a second.’’ Now the equivalent 
in “ cycles per second” of “string deflection time” is a quarter of a cycle (one 
cycle between 0 and ™ radians, or 90°), so that 30 cycles per second represent an 
equivalent string deflection time of ztoth of a second (0°0083 sec.), which is less 
than half Lewis’s maximum. So that, on this basis alone, the high-frequency 
response of the cardiograph amplifier is well above standard. 

A considerably more elegant and informative theoretical examination of the 
performance of the amplifier is a consideration of its response to an electrical 
transient ; that is, an abrupt voltage variation applied at the input of the amplifier, 
and the examination of the resulting output presented to the cathode ray oscillo- 
graph, which it is hoped has been convincingly proved to be itself free from 
distortion. Taking, therefore, a transient of the Heaviside type, where the voltage 
is raised abruptly at time t = 0 to unit voltage, and maintained at that value 
indefinitely, we wish to examine the values of the output voltage at various times 
after the transient voltage has been presented to the amplifier ; it will be necessary 
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Fic. 6.—Diagrammatic representation of response of amplifier to a transient of finite duration. 


to examine both the low-frequency response, and the high-frequency response, of the 
amplifier from this point of view. Curves were shown illustrating the theoretically 
calculated low-frequency and high-frequency responses of the amplifier to an 
abrupt transient of this type. Fig. 6 represents the total response to a transient 
of finite duration, and thus shows the possible distortions of such an amplifier as we 
use in the cardiograph. From A to B it is the high-frequency response which is of 
moment. During the continuance of the transient, i.e. from B to C, the low- 
frequency distortions are operative. From C to D high frequencies again, and the 
part of the curve from D to E represents the recovery of the amplifier after the 
transient has passed. It is reiterated that the time constants of the cardiograph 
amplifier are so chosen that none of these distortions are appreciable in the case of 
such a transient as the electrocardiogram. 

Obviously, such a theoretical consideration of distortion tendencies in the 
amplifier will not be one half as convincing as a sound experimental proof. The 
author has therefore developed, in conjunction with Dr. F. Postlethwaite, Ph.D. 
(of Messrs. Cossor’s), a machine that we nicknamed an “ Artificial, or Robot, 


1 See Ref. 2. Particularly section (4, 147), pp. 75, 76, and figs. 11 and 9. 
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Patient.” With its aid a very satisfactory experimental examination of the 
amplifier, and particularly the effect of the alteration of intervalve and filter time- 
constants, may be made. The basic scheme of the “artificial patient ’’ is shown in 
the rough sketch. A disc driven by a gramophone motor, and cut asymmetrically 
to represent a normal electrocardiogram, rotates between a light source and a slit. 
Immediately beneath the slit is a photo-cell, so that as the dise rotates it interrupts 
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Fia. 7.—Rough sketch illustrating the mechanism of the ‘‘ Artificial’ Patient.”’ 
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Fia. 8.—Circuit diagram of the ‘‘ Artificial Patient.” 


the light and so varies the resistance of the photo-cell, which therefore passes more 
or less current according to the instantaneous value of the light falling on it. The 
disc may be cut to represent any electrical transient that is desired. The circuit 
that the author has found most useful for the “ artificial patient” is that shown in 
fig. 8. Without entering into details, its mechanism is roughly as follows. The 
varying photo-cell current produces variations in voltage between the ends of the 
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2 megohm resistance. These voltages are then amplified by the valve and appear 
across its 100,000 ohm anode resistance. The interrupted line represents the 
unusual earthing point of the circuit, which is thus all live to earth. The whole 
voltage variations produced across the 100,000 ohm resistance are carried away to 
a separate cathode ray tube, which constitutes the control. A small fraction of the 
anode voltage, that produced across the 5 ohm resistance, is fed to the cardiograph 
amplifier. It should especially be noted that this arrangement is itself distortion- 
proof, since any distortions produced must appear equally across both the resistances 
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Fic. 9a.—‘' Artificial patient’’ No. 1. May 23, 1935. To show effect of 
altering coupling time constants. 


of the anode circuit, and are therefore presented just as much to the control oscillo- 
graph as to the amplifier. 

It must be agreed that such an experimental verification of the soundness of an 
amplifier, which is to be used for the examination of the (generally) very small 
voltages produced by the activity of living tissues, is a desideratum if we are to 
draw any satisfactory conclusions from the recorded results. This is particularly 
80 where it might appear, on superficial examination, that there is so much room 
for distortion of the proper bio-electric signal. It has been stated to me that the 
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cathode ray electrocardiograph is a nice convenient instrument for clinical use, but 
that, of course, the electrocardiograms produced by it are not really strictly correct 
ones. But a careful examination of one or two of the experimental results that have 
been recorded, using the “ artificial patient” does not corroborate such a hasty 
judgment. The first set of curves illustrates what happens as the intercoupling 
time constant of the amplifier is reduced. Observe particularly the depth of the 
S-wave,'and for signs of a trough appearing after the slow T-wave, where there is 
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Fic. 98,—‘ Artificial patient ”’ No. 1. May 28, 1935. ‘To show effect of 
altering coupling time constants. 


most likelihood that low-frequency distortion will occur. There is inappreciable 
difference between the first three records ; these are: (i) the control; (ii) amplifier 
with intercoupling time-constant of 8 seconds, and (iii) with time-constant of 
4 seconds (which is the chosen value in the cardiograph). Nor is there much 
distortion where the time-constant is 2 seconds, but, with lower time-constants 
than this, distortion becomes increasingly more noticeable, till it is very bad. The 
reason that we do not choose a larger intercoupling time-constant for the cardio- 
graph than is comfortably necessary to avoid distortion is that (as has been 
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mentioned above) such a very long time-constant makes a correspondingly long 
settling period for the amplifier after a change of lead, &c. The effect of alteration 
of the filter circuit time-constants, in this case using a real patient, is shown in fig. 10, 
This is the electrocardiogram of a physics worker at Cambridge, who was an 
exceptionally good and steady patient. It will be observed firstly, that there is no 
essential distortion of the electrocardiogram in the top curve, as compared with the 
others. The most noticeable effect of such high-frequency distortion will be, of 
course, shortening of the true height of the R-peak. But it is plainly evident, 
especially in the lowest curve, how unsteady the spot has become. The cause of 
this unsteadiness is mostly due to fine involuntary muscular tremor, producing 
muscle action potentials, which in the ordinary course will not get past the filters. 
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Fic. 10.—-Patient R. M. April 15, 1935. To show effect of altering filter 
circuit time constants. 


And this is a good patient. The more ordinary patient, often a little nervous, would 
give a very shaky curve with an amplifier which had really low filter time-constants, 
and the cathode ray electrocardiograph would be a great deal less valuable as a 
practical diagnostic instrument if its amplifier had not a high-frequency cut-off 
arranged to be as reasonably low as is possible without distorting the electro- 
cardiogram. 

Finally, a very reasonable criticism will probably be put forward. It will be said : 
‘You have shown us a recording instrument, the cathode-ray oscillograph, which 
you have been at pains to prove is unique, in that it has no inertia and therefore no 
inherent distortions whatever, and now, in designing an amplifier for use with it, 
you deliberately introduce the electrical equivalent of inertia in order to use it.” I 
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agree. On the other hand the distortions of this cathode-ray electrocardiograph are 
completely under control, and can be made as large or as small as appears practically 
desirable. With no electro-mechanical recording instrument is such a thing possible, 
Of the other advantages of the cathode-ray oscillograph as a practical electro- 
cardiograph there has been opportunity to indicate only a few. But I hope that in 
this rather specialized discourse, describing the possibilities of the cathode-ray 
oscillograph as an instrument for recording and observing the electrocardiogram, 
some indication has been given of its wide field of application for the examination of 
bio-electric problems in general. 

I wish to take this opportunity of thanking Mr. L. H. Bedford and Dr, 
Postlethwaite, Ph.D. (both of Messrs. A. C. Cossor's research department) who have 
been so unstinting in their help in this work. 
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Section of Psychiatry 
President—H. J. NORMAN, M.B 


[November 12, 1935] 


Studies of the Human Pituitary in Health and Disease 


By JoHN BranpDeEr, M.D. 


A GOOD many years ago a distinguished general physician, on behalf of the 
relatives of a patient, visited a mental hospital. As a preliminary to examination of 
the patient he asked me, What am I doing in this galley?” No reply seemed to 
be called for, for it was evident that no inadequate reason would have brought him 
into the atmosphere of a hospital devoted to the care of mental cases. Even to-day 
there exists a barrier between general medicine and psychiatry. There would appear 
to be no justification for the existence of sucha barrier. In case it may be asked what 
am I, a psychiatrist, doing this evening within the domain of general medicine, let me 
say at once that there is no speciality in which it is more important for us to say, 
“nihil humanum a mealienum,” and if at times we appear to trespass in the territory 
of others we may find data which will help us when we return to our own depart- 
ment. As a psychiatrist, time and again I have encountered cases in which there 
appeared to be an endocrine basis. Consequently there developed an interest in the 
ductless glands and more particularly in the pituitary body. 

It has always appeared that there was attaching to the pituitary body an air of 
mystery. We recognized that it played an important role in both physiological and 
psychological phenomena, but how it acted was not clear. The mere fact that 
opposing camps supported the claims of the pituitary and the hypothalamus left no 
doubt that the relative functions of these two parts of the body were obscure. When 
Camus and Roussy suggested that the hypothalamus was responsible for practically 
all the functions previously assigned to the pituitary, I must confess that my own 
inclination was to support the pituitary. But then the pituitary itself could not 
readily be explained. The functioning of its various parts, the varied syndromes 
connected with diseases of the organ, the incomplete manifestations, gave rise to so 
many hypotheses that I could not avoid some investigations into the elementary 
structure of the pituitary. One interesting observation led on to another and this 
evening I propose to submit to you some of the data obtained, which may, I hope, 
assist others in their investigations. It must be clearly understood that these 
investigations were made from the standpoint of a‘clinician and there was a tendency 
to pay attention principally to those points which seemed to have some bearing on 
Clinical signs and pathological findings. 
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I make no apology for the elementary nature of the observations—they may he 
regarded as fundamental. Some of them are new and appear to justify revision of 
many existing conceptions. 

It is proposed in the first place to consider the development of the human pituitary 
in so far as it is significant for interpretation of pathological findings. Subsequently 
the anatomy of the adult organ will be described, and finally the fresh points raised 
will be considered in connexion with a few selected clinical cases and post-mortem 
material. 

If, on occasion, the conclusions reached appear to be unwarrantably dogmatic, 
it must be remembered that practically every statement has been repeatedly 
confirmed, and it is quite impossible to present, in the course of one paper, all the 
findings available. 

Considerations of time and space do not permit of adequate reference to the work 
and conclusions of others. 

As is universally known, the pituitary is derived from two sources—the nervous 
system and the buccal cavity. Rathke’s pouch meets the infundibular process from 
the nervous system. It is sometimes said that the apex of Rathke’s pouch meets 
the infundibular process. This is misleading. The two processes lie side by side 
and the posterior aspect of Rathke’s pouch makes contact with the anterior aspect 
of the infundibular process. For convenience in description I shall refer to the 
region where the glandular and nervous elements first meet as the area of initial 
contact. 

When contact is made, proliferation of the cells of Rathke’s pouch is suspended 
at that area, but in the groove resulting from contact of two convex surfaces around 
the area of initial contact outgrowths of the glandular cells proceed for a time. 
Eventually growth of the nervous tissue envelops the glandular cells in the groove, 
and these latter, if they do not entirely cease to proliferate, are at least definitely 
retarded. Occasionally some of the glandular processes are not enveloped by the 
nervous tissue and extend eventually a very considerable distance along the lateral 
periphery of the posterior lobe. 

In consequence of this method of growth the intermedia in the human adult 
pituitary is usually much more abundant at some point between the middle line and 
the lateral boundary than it is in the middle line; moreover, in regions immediately 
above and below the area of initial contact the intermedia is more extensive than 
elsewhere. During development the proliferating glandular processes remain within 
the mesoblast and show no sign of penetrating or invading the nervous tissue 
(fig. 1). Instead of the glandular processes penetrating the nervous tissue they 
are enveloped by it. This point is of importance in view of the tendency in 
recent years to ascribe to some invasive property of these cells certain findings 
which, though apparently normal, are utilized as an explanation of various clinical 
phenomena. 

Owing to developmental factors ‘the site and extent of the intermedia may be 
almost infinitely variable without recognizable results in the individual. Rasmussen 
has suggested that the intermedia may be absent in the human adult. I myself 
have never found it so, although at the area of initial contact which is encountered 
in median sagittal sections there may be only the single layer of cells which form 
the posterior boundary of the intraglandular cleft. This layer of cells may be 
ordinary cubical lining cells or it may exhibit in a single layer all stages of transition 
from the cubical cell to a fully developed basophil with vacuoles. Sometimes the 
cubical cells are entirely replaced by basophils, in which event it may be difficult to 
determine if a space thus bounded is actually the intraglandular cleft. At birth and 
during the early years of life the intermedia preserves its original tubular or 
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tubulo-racemose character (fig. 2). In a considerable percentage of adult pituitaries 
the tubular character is preserved with cubical neutrophil or basophil lining cells 
(fig. 5). In sections the tubules, when distended with colloid, present an alveolar 
appearance. In other cases the tubular character is lost and cells more or less 
basophil are irregularly distributed amongst scanty fibrous tissue (fig. 4). 

I have been unable to find any distinctive features ascribable to the difference in 
character of the intermedia. From examination of a large number of adult 
pituitaries it appears to be a matter of indifference to the individual how much or 
how little of the intermedia is present or how it is distributed. No characteristic 
results can be detected in association with the different types, tubular or basophil. 
When the intraglandular cleft is distended with colloid the tubules or acini of the 
intermedia are also distended with colloid, suggesting that these tubules and acini 
retain during life that connexion with the cleft which is very manifest at birth (fig. 6). 
It is true that the intermedia cells stain to a greater or less degree with hematoxylin 
and rarely, if at all, with eosin but this circumstance is in accord with certain rules 
which will be considered in relation to the pars tuberalis. If the basophils of the 
pars anterior show numerous vacuoles, so also, as a rule, do the basophils of the 
intermedia. If—and this condition seems to me highly significant, though uncommon 
—the vacuoles in the basophil cells of the pars anterior contain an eosinophil 
substance, the corresponding vacuoles in the pars intermedia also contain an 
eosinophil substance. From this it appears justifiable to conclude that the pars 
intermedia, if it has a specific function, at least operates in concert with the pars 
anterior. 

The pars tuberalis in the human develops from diverticula on either side of the 
upper extremity of the intraglandular cleft (fig. 3). In both extent and character the 
tuberalis is extremely variable. It may remain tubular and alveolar or it may 
become comparatively thick, with the cells densely packed. The loosely disposed 
cells of tubules and alveoli are either neutrophil or basophil, whereas in a thick 
dense tuberalis the cells are almost entirely eosinophil. In this last respect the cells 
of the tuberalis act in a manner similar to those in the cone of Wulzen. In the 
cone of Wulzen, which is found in the ox and pig, the thick dense mass of inter- 
media cells stains with eosin, the rest of the intermedia being basophil. It is generally 
taught that the tuberalis at an early stage of development becomes separated from 
the main cleft. This seems not to be the case. As with the intermedia, distension 
of the main cleft with colloid results in distension of the tubules and alveoli of the 
tuberalis with colloid also. When the tuberalis is thick and dense, extensions from 
the main cleft persist between it and the nervous tissue. These extensions in 
appropriate circumstances become distended with colloid (figs. 14, 15, 16). 

It has been too lightly said that colloid in the vesicles of the intermedia and 
tuberalis merely represents degeneration products. It is true that such colloid is 
most frequently encountered in old animals, but it may be encountered in very early 
life in all those conditions which cause distension of the main cleft. 

The pars anterior develops by extensions of Rathke’s pouch turning upwards and 
towards the centre of the organ in such a way that the anterior lobe consists of 
lobules which do not completely fuse, so that in the adult it is possible to recognize 
with the naked eye certain planes in which the distribution of the cells, fibrous tissue, 
and vessels is quite different from that encountered in other parts of the organ. 
These planes represent the developmental periphery of the organ. Notwithstanding 
that the ‘central connective tissue core” seems at first glance to be remote from 
the periphery of the adult gland it actually represents a portion of the developmental 
periphery (figs. 2and10). The significance of these planes and the central connective 
tissue core is that along the planes and around the core are encountered the majority 
of the basophil cells disposed in large racemes or, around the central connective tissue 
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core, in columns, whereas that solid mass of cells which develops from the anterior 
boundary of the cleft is almost exclusively neutrophil or eosinophil. In interpretation 
of any abnormality with regard to the distribution of the various types of cells, it is 
essential that regard should be paid to the relationship of those cells to the develop. 
mental periphery. This is especially important because the degree to which the 
cells of the pituitary stain with hematoxylin or eosin is determined to a very large 
extent by the mode of death, certain diseases such as malaria and acute streptococcal 
infections causing to stain with eosin cells which in virtue of their location, arrange- 
ment, size and vacuoles, one would otherwise have supposed to be basophil. 
It appears to me that occasionally the presence of basophils in one of their 
normal sites after an apyrexial death may have led to the diagnosis of basophil 
adenoma. 

The intraglandular cleft, which is very extensive at birth and during the early 
years of infancy, is sometimes said to disappear in the human adult. This state- 
ment again is highly misleading. The cleft persists, though it may be inconspicuous, 
and in certain pathological conditions it is constantly rendered obvious by 
accumulation of colloid. As a rule the lining of the cleft is composed of the original 
cubical epithelium, but, as has already been mentioned with regard to the area of 
initial contact, these lining cells may undergo transformation throughout into 
basophil cells. Sometimes the cubical cells are ciliated to an advanced age. 
The presence of cubical cells, whether ciliated or not, leaves no doubt with 
regard to the boundaries of the intraglandular cleft, but when the identity of these 
cells is lost it may be very difficult to determine whether a collection of colloid 
material is within the cleft or in some abnormal position in the gland. If the cleft 
is empty and the lining cells have all been transformed into basophils, it may readily 
be concluded that the cleft is absent. 

The lower end of the cleft is invariably in relation to vessels which communicate 
with a blood sinus lying in the floor of the sella turcica (figs. 6,7,8 and 9). Though 
I have not been able to demonstrate to my satisfaction the precise route by which 
colloid might leave the lower end of the cleft, there is constantly present an aperture 
in the capsule opposite the inferior extremity of the cleft and available for the purpose. 
On only one occasion has it been possible to demonstrate colloid actually protruding 
from the cleft into the blood sinus. In that case distension of the cleft was so great 
as to introduce the possibility of pathological damage. However, there can be no 
doubt that colloid passes from the glandular tissue towards the cleft and probably 
enters into it, not in the form in which it appears for, in all probability, it is inspissated 
as bile is inspissated in a gall-bladder. From time to time colloid may be seen, 
apparently aiming in that direction, in sinusoids or in thin-walled vessels which 
contain no blood. Now and then an atypical vessel from the anterior lobe carries 
blood through the capsule adjacent to the lower end of the cleft, and with the blood 
are large amounts of colloid, the blood and colloid being poured directly through the 
capsule into the sub-pituitary sinus. Such an appearance suggests that in this 
manner the colloid is enabled, as it were, to by-pass the cleft in reaching what may 
be its legitimate destination. The colloid within the cleft may be oxyphil or basophil 
or mixed in varying degree—oxyphil islands in a basophil pool or vice versa. The 
islands appear to have a greater density than the surrounding colloid, often showing 
a fibrillar or laminated arrangement. Occasionally in a section one encounters 
eosinophil islands surrounded by basophil colloid with an eosinophil edge, the 
appearances suggesting that at different phases the organ had secreted oxyphil 
or basophil colloid, though the circumstances which determine such varieties of 
secretion are not yet clear. The staining reaction of colloid in the intermedia 
and the tuberalis seems always to be consistent with that of the colloid in the 
main cleft. 
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If, as is now suggested, colloid from the glandular portions of the pituitary is 
passed to the cleft and thence by an aperture in the capsule into the sub-pituitary 
sinus, it might readily be inferred that any pressure above the pituitary—that is, 
any increase in the intracranial pressure—would be liable to obliterate the venous 
sinus and lead to retention of colloid within the cleft. How far such an interpre- 
tation can be supported by pathological material will be indicated later. 

On the inferior surface of the pituitary, adjacent to the lower extremity of the 
intragrandular cleft, through the capsule there pass veins or sinusoids conveying 
blood from all parts of the organ—anterior, intermedia, and posterior—to the sinus 
in the floor of the sella. From the sinus blood is conveyed to the general circulation— 
in the infant by the cranio-pharyngeal canal—in the adult by vessels to the marrow 
of the sphenoid which developed when the cranio-pharyngeal canal became obliterated 
concurrently with the development of the sphenoidal air-sinus. 

In the fibrous tissue bounding the sub-pituitary sinus in the floor of the sella 
turcica there are fairly substantial arteries which spring directly from the internal 
carotid on each side. As a rule each artery divides into three branches, one of which 
passes upwards in the groove between the anterior and posterior lobes to the neck of 
the gland. Another passes forwards in the dura mater, whilst the largest branch 
penetrates the capsule of the pituitary and then supplies branches to all parts of the 
organ (figs. 6,7, and 8). So it appears that there is in this region a complete arterial 
and venous supply which has not hitherto been taken account of in the interpretation 
of the function of the pituitary either in health or disease. It will now be appropriate 
to consider to what extent the anatomical features which have been referred to are 
or may be of significance in pathological states. 

Pathological studies of the pituitary are of paramount importance because no 
experimental injury can accurately reproduce the conditions which obtain in states 
of disease of this organ. For example, what disease could cause abrupt disturbance 
similar to that of clamping the stalk ? Incidentally it may be observed that clamping 
of the stalk might, in terms of current teaching with regard to the circulation, be 
expected to result in massive necrosis of the entire pituitary body. That such 
a circumstance has not been recorded may, in part at least, be ascribable to the 
inferior circulation now described. Ifclamping of the stalk be regarded as operating 
somewhat similarly to an infarction we might expect consequent swelling of the 
organ within a confined space, the sella turcica, with embarrassment of the venous 
return and accumulation of colloid within the substance of the gland, even within 
the pars nervosa. These points are mentioned merely to indicate that there may be 
various ways of interpreting experimental results. 

Normally the upper surface of the pituitary is convex. In all conditions in which 
there is prolonged increase of intracranial pressure there develops concavity of this 
upper surface, the concavity commencing around the neck and coming eventually to 
involve the entire upper surface, which sinks much lower than normal within the 
sella (fig. 11). In such cases the intraglandular cleft invariably, or almost invariably, 
contains colloid in quantity. In a mental hospital the most frequent causes—or 
shall we say allied conditions ?—are chronic nephritis (certain forms), genera] paralysis, 
cerebral tumours, syphilitic meningitis and other causes of hydrocephalus. (Figs. 12 
and 13.) It is a striking circumstance that any abrupt fall in the intracranial 
pressure—during malarial treatment of general paralysis—following lumbar puncture 
in @ variety of conditions—in the course of lobar pneumonia in a chronic nephritic— 
is liable to result in disruption of the distended cleft (figs. 15 and 17). When such 
disruption occurs there is commonly splitting of both anterior and posterior lobes, 
with the result that blood, colloid, and glandular cells become distributed in all 
directions. It is of interest that the glandular cells appear to be viable in their 
abnormal environment, for a time at least. Disruption of the distended cleft, in 
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these circumstances, certainly suggests that the contained colloid has been under 
pressure, an active secretory rather than a passive degeneration product. 

It is important to distinguish between the effect of general increase of fluid 
pressure within the cranium and that resulting from accumulation of fluid within 
the ventricular system. In the former case pressure is applied to the entire upper 
surface of the pituitary equally ; the stalk is lengthened but remains intact, and the 
pituitary eventually assumes the shape of an inverted mushroom. Pressure of fluid 
within the ventricles affects the pituitary by distension of the floor of the third 
ventricle which may become extremely thin and as transparent as glass, completely 
avascular. In such circumstances the stalk of the pituitary becomes a ragged 
avascular thread. The cyst-like distension of the ventricle appears usually to slide 
forwards and downwards along a shelf of dura mater supported by the posterior 
clinoid processes. Under this shelf the posterior lobe of the pituitary remains com- 
paratively intact, its circulation being well maintained even when the anterior lobe 
has been gravely compressed, giving the organ a definitely scaphoid shape (fig. 12). 
The maintenance of the circulation of the posterior lobe in such circumstances is 
presumably due to the inferior vessels. It is not possible in this communication to 
enlarge upon the conditions for which these various points have relevance. They 
are numerous and I recall that a physician desiring for a specific purpose to become 
acquainted with the pituitary concluded from casual inspection of some post-mortem 
material that the upper surface of this organ is normally concave. 

As reference has been made to the sites favoured by cells staining with hama- 
toxylin and eosin respectively it seems appropriate to indicate here some of the 
misleading conclusions which may unwittingly be reached. Not infrequently there are 
recorded investigations of the pituitary in a series of cases of some particular disease, 
for example dementia precox or Addison’s disease. Little, if any, mention may be 
made of the immediate cause of death, though this is of the utmost importance. To 
illustrate the position two examples may be taken—admittedly extreme examples, 
but none the less significant, from cases of dementia precox. One pituitary shows 
the anterior lobe cells, many basophil, tightly packed amongst excessive fibrous tissue 
(fig. 18). The other shows the cells, almost exclusively eosinophil and many 
necrotic, loose amongst a very scanty fibrous network (fig. 19). In the former case 
death had been apyrexial from aortic disease, due, as was also the fibrosis of the 
pituitary, to syphilis. In the second case the pituitary was in a state of acute 
phlegmon from generalized blood dissemination of B. welchii entering by a gastric 
ulcer. 

In these days when we vie with each other to find examples of basophil adenoma 
syndrome and in vindication of the diagnosis it may be necessary to invoke basophil 
intermedia because no adenoma is forthcoming, we may do well to remember that 
very similar syndromes are not altogether uncommon amongst psychotic patients. 
Basophil areas in the anterior lobe, readily visible to the unaided eye are so common 
without any distinctive syndrome, that they may be regarded as normal and, if it is 
fair to judge by illustrations alone, some of the specimens featured in the literature 
seem doubtfully adenomatous and scarcely outside the normal limits. It is important 
to realize that primary gonadal deficiency, resulting from operation or disease, not 
infrequently is associated with a similar clinical syndrome and examination of the 
pituitary may show excess of basophils in the anterior lobe or the intermedia or 
both. We are still far from understanding many of the pituitary syndromes and it 
will be unfortunate if too hasty conclusions add to the confusion. 

These data have been submitted with the hope that they will stimulate and assist 
others in the investigation of this complex organ which appears to play so important 
a part in the mental and physical endowment of man. 

For a grant towards technical assistance in connexion with some of these studies 
I am grateful to the Medical Research Council. 
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DESCRIPTION OF FIGURES 


Fic. 1.—Median sagittal section of pituitary of fourteen weeks’ fetus. Showing how 
proliferation of the posterior wall of the cleft is suspended at the area of initial contact. The 
glandular cells are within the layer of mesoblast which intervenes between the buccal and 
nervous constituents of the organ, and there is manifest no tendency to invasion of the 
infundibular process. 


Fic. 2.—Paramedian sagittal section of the same specimen as in fig. 1. Lateral to the area 
of contact between the buccal and nervous constituents considerable proliferation of the 
posterior wall of the cleft has taken place. 


FiG. 3.—Paramedian sagittal section of the pituitary of a ten weeks’ foetus. Showing the 
mode of formation of the ‘‘ central connective tissue core” and the development of the tnberalis 
from secondary diverticula at the upper extremity of the main cleft. The lumen of the 
secondary diverticula seems to persist throughout life and to remain in communication with the 
main cleft. 


Fic. 4.—Sagittal section of adult human pituitary, showing a moderate amount of basophil 
intermedia. 


Fic. 5.—Sagittal section of adult human pituitary, showing the tubular type of intermedia. 
To the left in the figure are two apparent acini containing colloid. These prove in adjacent 
sections to be continuous with tubules extending from the cleft. 


Fic. 6.—Median sagittal section of adult human pituitary, showing the lower extremity of 
the main cleft distended with colloid. Tubules and alveoli of the intermedia are also charged 
with colloid. There is in this section only an indication of the aperture in the capsule, below 
the cleft, which communicates with the sub-pituitary venous sinus. Posterior to the aperture 
is seen, cut transversely, a branch of the artery referred to in the text. 


Fic. 7.—Sagittal section of adult pituitary, showing the inferior pituitary artery, cut 
within and external to the capsule, and a vein from the posterior lobe passing to the 
sub-pituitary sinus. 


Fic. 8.—Coronal section of adult pituitary, at the inferior extremity of the cleft, showing 
the inferior pituitary artery and venous communications through the capsule. 


Fic. 9.—Sagittal section of adult pituitary near the middle line, showing a venous com- 
munication with the sub-pituitary sinus, lying between the capsule proper and the periosteum 
of the sphenoid. 


Fic. 10.—Paramedian sagittal section of the pituitary of a fourteen months’ infant, dying of 
protracted subacute meningitis. The upper surface of the pituitary, normally conical at this 
age, is much flattened as a result of raised intracranial pressure, whilst the cleft is greatly 
distended with colloid. Incidentally this section illustrates the significance of the “central 
connective tissue core ’’ and the ‘‘ developmental periphery.”’ 


Fic. i1.—Sagittal section of an adult pituitary to show the inverted mushroom shape, 
involving both anterior and posterior lobes, which results from increased pressure of free fluid, 
in this case due to a meningioma of the foramen magnum. 


Fic. 12.—Sagittal section of a scaphoid pituitary in which the anterior lobe was severely 
compressed whilst the posterior lobe was little affected and was at least normally vascular 
notwithstanding that the ragged remains of the stalk appeared to be completely avascular. This 
was caused by distension of the floor of the third ventricle by internal hydrocephalus resulting 
from syphilitic meningitis. Clinically the case presented the features of Simmonds’ disease 
with those of hydrocephalus 
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Fic. 13.—Median sagittal section of an adult pituitary from a case of tuberculoma of the 
parietal cortex. The cleft was enormously distended with colloid, apparently in consequence of 
increased intracranial pressure. 


Fic. 14.—Paramedian sagittal section of adult pituitary. Distortion of the lower end of the 
cleft by a neutrophil adenoma was associated with accumulation of colloid within the cleft. In 
this section the colloid is seen extending around the neck of the gland in the original lumen of 
the tuberalis. 


Fic. 15.—Paramedian section of adult pituitary from a case of cerebral tumour with internal 
hydrocephalus. The pituitary was flattened, and the cleft distended with colloid. Disruption 
of the cleft and posterior lobe was apparently due to lumbar puncture, This section also shows 
the colloid accumulation in the tuberalis, 


Fic. 16.—Sagittal section of the neck of the pituitary from a case of general paralysis. This 
shows under a higher magnification than the preceding sections the accumulation of colloid in 
the tuberalis in association with distension of the main cleft. Such accumulation of colloid was 
constantly found in untreated cases of general paralysis. 


Fic. 17.—Sagittal section of the pituitary from a case of general paralysis. Disruption of the 
cleft is associated with the escape of colloid and blood into the anterior and posterior lobes. 
Anterior lobe cells have passed with blood into the posterior lobe, where they appear able to 
survive for a considerable time. This is a frequent finding after malarial therapy. 


Fic. 18.—Section of the anterior lobe of the pituitary from a case of dementia precox. The 
cells are almost all basophil, and are closely packed amongst dense fibrous tissue. Death was 
apyrexial—from syphilitic aortic disease. The fibrosis of the pituitary is syphilitic. 


Fic. 19.—Section of the anterior lobe of another case of dementia precox (also, incidentally 
the subject of syphilis). This may profitably be contrasted with the previous section. The cells 
are almost exclusively eosinophil, detached and loose amongst scanty fibrous tissne. The 
condition is one of acute phlegmon due to generalized blood infection by B. welchit which gained 
access by a gastric ulcer. 
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The Kidney Pelvis: Its Normal and Pathological Physiology 
By J. LEON Jona, M.D., M.S., D.Sc., M.C.O.G. 


[ABRIDGED] 


IN the author's investigation of the problem of the activity of the various parts of 
the kidney pelvis fluoroscopic observations of their contractions were first made. All 
the patients were female. 

The method is as follows: The patient lies flat on her back on the table with 
the X-ray tube under the table. A ureteric catheter is passed and urine is allowed 
to drain for a few minutes until all urine in the pelvis has drained away. Radio- 
opaque fluid is then injected through the catheter slowly and with as little pressure 
as possible, the kidney pelvis and ureter being observed on the fluorescent screen the 
whole time that the injection is taking place. This is important, because we can 
thus see where the fluid is going and can also note if the patient complains of pain 
before the pelvis is filled. If this occurs it must be investigated. When the 
kidney pelvis has been filled to the degree of comfort to the patient, the amount 
injected is taken as representing the capacity of the pelvis. The normal is 
from 8 to 12 c.c., generally 10 c.c. We now observe the contractions of each calyx 
in succession, and of the infundibulum, also the nassage of the globule-like moieties 
of fluid from the infundibulum down the ureter. Two skiagrams are then taken, 
one before and one after removal of the catheter. The pelvis is again observed 
through the screen until it is empty. The whole procedure occupies one hour or 
less. A skiagram is also taxen before catheterization. The calyces are seen 
to contract in succession from above downwards, each contraction lasting 1-3 
seconds, with an interval of 1-3 seconds between the contraction of each calyx. The 
contraction of the calyx commences at the part attached to the pyramid and passes 
towards the infundibulum, the corresponding communicating channel relaxing during 
the calycal systole to allow the calycal contents to be expelled into the infundibulum 
which relaxes to accommodate them. At the end of the systole of the lowermost 
calyx the infundibulum contracts with snap-like action, reminiscent of the action 
of the cardiac ventricle, its contents being passed into the upper part of the ureter 
where a definite pause occurs while the “ globule” forms in a more or less spindle- 
shape; when formed, the globule is rapidly passed down the ureter by a peristaltic 
wave. 

The kidney pelvis and its parts thus constitute a series of muscular chambers 
contracting normally in a regular sequence, and separated or connected by muscular 
valves or sphincters, and the urine flow through these parts is much the same as 
the blood flow through the heart, the first series of chambers passing the fluid 
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through a valve into the second chamber. The parallel also holds still further, 
S. W. Patterson and E. H. Starling (1914) have shown that in the heart the outflow, 
within limits, is equal to and determined by the inflow, and also that there is a 
“maintenance filling,’ i.e. that the heart never normally completely empties, but 
that at the end of systole each of the chambers contains a quantity of fluid, the 
amount being determined by the tone of the musculature and other factors. In the 
kidney pelvis there is also a maintenance filling, for when viewed under the 
fluorescent screen, 8-12 contractions can be seen before the radio-opaque fluid has 
been completely expelled from the pelvis or diluted beyond the limits of visibility. 
At each contraction of the infundibulum about }-$ ¢.c. of urine is expelled into 
the ureter. The kidney pelvis is thus at no time completely empty, but contains a 
quantity of urine, probably about 8 c.c. in the normal, but dependent in its amount 
on the tone of the musculature of the calyces and infundibulum, and probably also on 
the tone of the ureteric musculature. 

In normal pregnancy the kidney pelvis and ureter are generally enlarged 
by about two-thirds of the normal both in diameter and length. The kidney 
and upper two-fifths of the ureter lie in the perinephric and loose cellular tissue 
below the kidney and are freely movable, whereas the lower three-fifths of the 
ureter is more or less intimately attached to the posterior peritoneum. We may 
speak of these two portions of the ureter as the upper © free” part, and the lower 
“fixed ’ parts of the ureter. It can be readily understood that most of the elonga- 
tion of the ureter that occurs in pregnancy will take place in the upper free part, 
which will thus be thrown into numerous folds, although the pelvi-ureteric junction 
remains small. We can thus understand stasis of urine and deposition of formed 
elements—e.g. crystals or bacterial masses—in the ureter during pregnancy setting 
up inflammation at these points, and the persistence of kinks and loops after the 
termination of pregnancy if complete involution does not occur. 

The kidney pelvis and ureter constitute a system composed of a hollow viscus 
with a double set of hollow chambers, namely calyces and infundibulum, and a series 
of muscular contractile tubes leading to, between, and from them, namely the 
collecting tubes, the communicating channels, and the ureter. During pregnancy 
hypertrophy and enlargement of these parts occur and also folding of the ureter. 
Various types of dysfunction may exist; the following is a list of those which the 
author himself has seen. 


I. Pelvis. 

(1) Spasm of a communicating channel between a calyx and the infundibulum. 
This is most commonly met with in the upper communicating channel, 
which is generally longer and narrower than the other two. 

(2) Regurgitation into a calyx from the infundibulum. This is commonest in 
the lowest calyx, but cases in which regurgitation takes place into the 
uppermost calyx through a dilated upper communicating channel occur. 

(3) Spasm of the whole pelvis. This is generally reflex and is sometimes 
associated with gall-bladder trouble. Cases also occur of spasm of the 
left kidney pelvis associated with a gall-stone in which relief has followed 
cholecystectomy. Where spasm of the pelvis exists the patients some- 
times have attacks of vomiting, and, in these cases, vomiting is often set 
up when the kidney pelvis is being filled with the radio-opaque fluid. 

(4) Atony throughout the whole pelvis. 

(5) Occasionally one calyx only may be in a condition of spasm or atony. 
In the case of atony of a single calyx, if hamaturia is co-existent, 
the possibility of early neoplastic disease must be considered if no 
lithiasis be demonstrable. 

(6) Irregular contractions of the pelvis. 
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II. Ureter. 

(1) Spasm. The commonest sites are: (a) Pyelo-ureteric junction; (b) about 
10 em. down the ureter at the junction of the free and fixed portions of 
the ureter; (c) at the brim of the bony pelvis ; (d) at the uretero-vesical 
junction ; (e) in relation to abnormal or pathological structures such as 
accessory renal vessels, bands, chronic pelvic cellulitis, chronically 
inflamed appendix, inflamed gland, &c.; (f) sometimes the whole length 
or a great part of the length of the ureter is in spasm. 

(2) Atony or relaxation or dilatation. (a) Sometimes the whole length of the 
ureter is dilated without any apparent obstruction to outflow or urine. 
This is generally associated with a dilated kidney pelvis, and the author 
personally thinks that it is hormonic in origin as a rule; (b) dilatation 
above a spasm of the ureter. 

(3) Sometimes one sees a condition of spasm in the lower ureter, spasm of the 
infundibulum, spasm of the calyces, with dilatation of the upper ureter, 
dilatation of the communicating channels and dilatation of the collecting 
tubules of the kidney. The author believes that we have here evidence 
of a correlative action in the activity of these parts. 

(4) Antiperistalsis. The wave of antiperistalsis may be seen to pass right up 
the whole length of the ureter or we may see the wave of normal peri- 
stalsis stop at a point of spasm in the ureter and then the contained 
“ globule” in the ureter suddenly shot back either along a section of 
the ureter or back to the pyelo-ureteric junction, sometimes right back 
into the infundibulum or even right back into a calyx. The author has 
had a case in which the pyelograms showed both kidney pelves filled 
from the bladder without any catheterization of the ureters (Jona, 1934a). 
The globules can be seen traversing the ureter, and in some of the 
pictures the uretero-vesical orifice is open and in others it is closed. 

The author’s experience has been that atony is due to some general condition 
in the body or to local disease, while spasm is generally reflex and associated with 
either (1), some local irritative condition, such as deposition of crystals or bacterial 
masses at a kink, or (2) peri-ureteral inflammation, or an inflamed gland, or disease 
of some organ having a related nerve-supply, e.g. gall-bladder, appendix, fallopian 
tube, colon, &c. In one such case the patient complained of right kidney pain. 
The capacity of her kidney pelvis was 3 c.c. There was spasm and diminished 
maintenance filling. The skiagram also showed a large lamellated gall-stone. 
Cholecystectomy was performed, the kidney pain disappeared and the patient has 
been well since. One has also seen spasm of the left kidney pelvis associated with 
gall-stones and the pain has disappeared after cholecystectomy. The author 
personally thinks that afferent nerves in the left vagus,from both these organs 
account for this. In another case a young woman had intermittent attacks of 
hematuria with bacilluria. She had a tender right kidney during these attacks, but 
X-ray examination failed toshow any stone. Pyeloscopy showed spasm of the right 
kidney pelvis (which had a capacity of 4 c.c.) associated with spasm in the lower 
ureter and antiperistalsis up the ureter from the site of the spasm. Cholecyst- 
ography and barium-meal radiography of the appendical region were suggested. 
The radiologist reported “ pathological gall-bladder and pathological appendix.” 
Operation revealed an infected gall-bladder containing numerous stones and a kinked 
appendix. The gall-bladder and appendix were removed and she has been well since 
and has had no hematuria. 

Ancther method of investigation which the author has utilized is the obtaining 
of a graphic record of the contractions of the kidney pelvis. A catheter of as large 
bore as possible, generally No. 7 or No. 8 Charriére, is passed to the kidney pelvis. 
The outer end is connected by sterilized rubber tubing to a tambour to which is 
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attached a writing point which writes on paper attached to a revolving drum. A 
continuous record is thus obtained. This one may call pyelometry, as the true name, 
“ pyelography,” has been usurped for the taking of a still radiographic picture. By 
this means we obtain in patients a permanent record of the activity of the kidney 
pelvis which we may compare with subsequent records obtained in the same patient ; 
we may thus eliminate the factor of personal observation, as in pyeloscopy. Ina 
normal tracing the small waves produced by the contractions of the calyces during 
the diastole of the infundibulum are followed by a large wave produced by the 
contraction of the infundibulum. In a tracing obtained from a patient in whom 
pyeloscopy showed spasm in the lower ureter with antiperistalsis up the ureter 
into the infundibulum, one noted the irregular series of waves produced. When a 
dose of 1 c.c. pituitrin was given intramuscularly, there was relief of pain, with a 
restoration to normal function as evidenced in the regular series of waves produced. 
By this means we were able to study the effects on intrapelvic (renal) pressure of 
various procedures such as posture, or raising the intra-abdominal pressure, and we 
were also able to study the effects of drugs. Wecould also, by this means, study the 
muscular reaction of the kidney pelvis musculature to the introduction of fluid by 
an inlying ureteric catheter. This gives us an indication of the condition of tone 
of the kidney pelvis musculature and also an indication of how this musculature 
will react to increase in volume of its contents. 

In tracings obtained when the posture of the patient is altered one may note 
that when the patient sits up there is, in the normal, an immediate rise in pressure 
which is more or less maintained while the patient is sitting up, but sinks rapidly 
to normal level when the patient lies down again. When the intra-abdominal 
pressure is raised, as in the Valsalva experiment (deep inspiration, closure 
of the glottis, strong expiratory effort) we see superimposed a further rise 
when the patient is sitting up, but if the patient is lying down the same rise is 
produced by the Valsalva experiment as when the patient was sitting up. A similar 
effect is produced by massaging the kidney region. 

In cases of hydropelvis with dilatation of the kidney pelvis itself, we get two 
types: (1) In which the pelvis will contract if given a chance, and (2) in which the 
atony is so far advanced that the muscle has apparently lost all power of contraction. 
This condition is generally associated with disorganization of the essential part of 
the kidney and is generally seen in extreme degrees of hydronephrosis. The author 
regrets that his own experience in investigating cases of the latter condition by this 
method is very limited. The disorganization of the secreting apparatus suggests 
nephrectomy as the only treatment in these cases, but there is evidence of regenera- 
tion of the secreting apparatus in the human being in cases of hydronephrosis after 
the obstructing cause has been removed and the accompanying infection cured. 
Where disorganization of the kidney has not occurred to any extent the contractions 
improve as the pelvis becomes emptied either by an inlying catheter or by the 
increased intrapelvic pressure induced by sitting up, or sitting up and lying down 
several times. In one such case, when the kidney pelvis was examined under the 
fluorescent screen, if 15 c.c. fluid were put in the pelvis it contracted poorly, but if 
3 c.c. were put in it contracted well. Obviously treatment in this case would be in 
the direction of increasing the tone and limiting the maintenance filling of the 
pelvis. 

The recent work of Burrows (1936) in which hydropelvis and hydro-ureter were 
induced in mice by the injection of cestrin, is suggestive. Recent work on the sterols 
has demonstrated a close chemical—and possibly also biochemical—relationsbip, 
between the female and male sex hormones, cholesterol, bile acids and the cancer- 
producing agents of coal tar. It is quite possible that some disturbance of the 
sexual endocrine function or of the metabolism of cholesterol or the bile acids may 
liberate into the blood-stream substances which can produce marked dilatation of 
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the kidney pelvis and ureter. We await the results of further work on this subject 
but we must bear it in mind when considering the pathogenesis of non-obstructive 
dilatation of the pelvis and ureter and lines of treatment. 

At the moment one can only suggest pyeloscopic study under various conditions 
of maintenance filling, the results of which study would then indicate the requisite 
postural or therapeutic treatment based on the information thus obtained. A 
thorough general examination by an endocrinologist or internist might also be 
helpful. 

In investigating the action of drugs, the author has utilized this graphic method 
as well as pyeloscopy both in the human being and on the anesthetized dog, but 
only the results obtained in the human being are dealt with in this paper. 

Pituitrin.—Pituitrin (1 ¢.c. intramuscularly) in the human being produces not so 
much an increase in intrapelvic pleasure as a restoration to normal rhythm in cases 
in which some dysfunction exists. As an illustration of the therapeutic action of 
pituitrin the following case is of interest. 

A patient suffering from a toxemia of pregnancy had had her urine drawn off 
by vesical catheterization a number of times after delivery. She developed cystitis 
and pyelitis, and complained very much of kidney pain, which was not relieved by 
morphia. Pyeloscopy showed antiperistalsis in the ureter up to the kidney pelvis. 
An injection of 1 c.c. pituitrin was given intramuscularly. In 10 seconds the anti- 
peristalsis disappeared and the kidney pelvis continued to evacuate normally. Her 
pain immediately disappeared and her temperature came down to normal and 
she remained cured of her pain and pyelitis. The cystitis was treated and cured, 
and she was discharged from hospital well. 

It appears that the kidney pelvis tends to continue to functionate normally once 
normal function has been restored. 

Atropine.— zo gr. atropine subcutaneously produces contraction of the pelvis with 
arise in intrapelvic pressure. Atropine cuts out the activity of the vagus fibres, 
and the results obtained in the cases investigated seem to indicate that the vagus 
exerts a tonic inhibitory action. 

Histamine in the human being in the dose given (gr. 3's injected subcutaneously) 
causes a contraction of the kidney pelvis. In the human being with the small dose 
given, the amount which circulates must be very small indeed. In the dog the 
same dose produces a relaxation of the kidney pelvis. 

Mercurochrome and acriflavine produce the same effect as histamine. 

Eserine.— When gr. 75 is givenin the human being a contraction of the kidney 
pelvis with an increase of tone is produced. This is difficult to understand since 
eserine is a cholinergic drug whose action should be antagonized by atropine. 

Aspirin.—Ten grains by mouth, causes a lengthening of the diastole of the pelvis 
and relieves pain due to hurried contractions. 

Quinine, which the author had found, empirically, to relieve backache in some 
cases, has a remarkable effect in causing relaxation of spasm of pelvis and in ureter. 
In one case in which the capacity of the spastic kidney pelvis was only about 
3 ¢.c., it gave great immediate relief and when it had been given (gr. 5 t.d.s.) for a 
few weeks, the relief of pain was complete. Possibly this effect is due to its action 
of lowering the metabolism of tissues. 

Morphine and strychnine in therapeutic doses both produce contraction of the 
kidney pelvis. 

To recapitulate: the kidney pelvis is a hollow muscular viscus containing two 
chambers with muscular sphincter control into, between, and out of these chambers. 
It is subject to many forms of dysfunction which can be readily studied by the 
fluorescent screen and also by mechanical devices. The various conditions of spasm, 
relaxation, and atony, and antiperistalsis can only be studied in relation to 
1) conditions existing in the kidney and ureter themselves, (2) the chemistry and 
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bacteriology of the urine, and (3) the condition of other organs. A complete 
investigation of the pathology of the kidney pelvis can only be undertaken when due 
consideration is given to these factors. With a true estimation of the abnormal 
physiology a great field is opened up for the medical as well as the surgical 
(conservative as well as extirpative) treatment of the causative factors which may 
exist in the kidney itself or some other organ, and here again the value of pyeloscopy 
as an aid in the investigation of these problems must be pointed out. A thorough 
recognition of the normal must, however, be obtained before the abnormal can be 
evaluated. For example, a condition often seen was retrograde peristalsis in the 
ureter. This is not infrequently found in the apparently normal ureter when the 
urinary bladder has been filled to capacity and micturition prevented or voluntarily 
inhibited. ‘The author believes that this is a provision of Nature to prevent over- 
distension and possible rupture of the bladder. By means of a retrograde flow of 
urine up the ureter to the pelvis the pressure in the kidney pelvis, calyces, and 
collecting tubules is raised to the secretion-pressure of the urine and thus further 
secretion of urine is prevented until the bladder has been evacuated. One can also 
readily understand how, by means of such antiperistalsis, infected urine in a case 
of cystitis associated with urethral stricture may be carried back to the kidney and 
produce infection there. 

Conclusions.—(1) The kidney pelvis is a contractile organ which may exhibit 
various forms of dysfunction which may cause kidney pain and may result in kidney 
disease. This contractility can be studied on the fluorescent screen, or by mechanical 
devices. 

(2) There is a normal maintenance filling in the kidney pelvis, and any disturbance 
of this filling may result in kidney pain and ultimately disease. 

(3) Antiperistalsis in the ureter and kidney pelvis may be set up irregularly by 
pathological conditions in the urinary tract, or in associated organs or parts, and 
may cause pain referred to the urinary tract. 

(4) The beginnings of a definite pharmacology have been worked out, and can 
be brought in to assist us in the treatment of abnormal conditions. 
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[The paper was illustrated at the meeting by a cinematograph demonstration 
and skiagrams. | 








Secti 
pag 


py 


he 
he 
ily 
ar 


nd 
1er 
lso 
186 


nd 
bit 
1ey 
cal 


nce 


by 
und 


can 


tion 





































Sectional Ls , ° se Vol. XXIX 
vege 28 Proceedings of the Royal Society of Medicine R.* 


Clinical Section 


President—E. G. SLESINGER, O.B.E., M.S. 


February 14, 1986, continued | 


Idiopathic Steatorrhcea with Skin Lesions and Megalocytic Anzmia. 
—GEOFFREY KonstTAM, M.D. and HUGH GorDON, M.D. 


Clifford G., aged 55, clerk. History of pigmented sealing skin lesions over trunk 
and limbs since 1933. In April 1935 he began to pass large pale diarrhaic stools 
two or three times a day, and concurrently lost weight and became sallow. May 
1935: Operation for strangulated right inguinal hernia. When aged 19 attended an 
orthopaedic clinic on account of weakness of knees; at age of 14 was treated at a 
chest hospital for cough. Has never lived in the tropics. 

Admitted to the West London Hospital, 16.10.35. 

Condition on admission.—Thin man; normal skeletal development except for 
slight genu valgum. Papille of tongue flattened. No abnormal physical signs in 
circulatory, respiratory, or central nervous systems. Spleen and liver not palpable. 

Complexion sallow with malar flush and dusky red patch on tip of nose. 

Skin.—Generally rather dry with tendency to fine scaling on upper arms. 
Patches of dermatitis are scattered over the body, in a roughly symmetrical 
distribution. On the extensor surface of each upper arm there is a brightish-red 
patch of roughly circular shape, about 5 cm. in diameter: its surface is dry, rather 
shiny, with dried-up vesicles ; pigmentation marked at the border. 

On the chest are five or six patches of pigmentation, yarving from 1 cm. to 3 cm. 
in diameter. There have been irritable red patches of dermatitis, but these have 
now subsided. In the right groin there is the scar of a herniotomy (performed in 
May 1935) which is deeply pigmented along its whole course. Left lower leg : Patch of 
dermatitis about 10cm. in diameter; pigmentation marked, particularly at periphery. 
The skin of the whole left lower leg is generally superficially cracked in fine transverse 
striations, rather suggesting the appearance of a sulphur dermatitis (see coloured plate). 
Dorsum of feet: Small circular patches, completely pigmented, with some degree of 
lichenification. Extending from the anus on to both buttocks is an elongated area, 
about 5 cm. in width, of typical lichenification. Scattered elsewhere on the body 
are small patches similar in appearance to those described. 

The picture is, therefore, one of scattered patches of pruriginous vesicular 
dermatitis of a chronic nature, with a marked tendency to pigmentation. 

The general dryness of the skin has been noted by the patient for only eighteen 
months and the irritation for the same period. The irritation is not very severe, 
though at times it has worried the patient a good deal; as the appearance suggests, 
the peri-anal region’has been the most troublesome. 

Slit-lamp examination of eyes (Mr. R. Davenport): Radiating post-cortical 
opacities, left greater than right. Adult nucleus well marked. 

Blood-count (25.7.35): R.B.C. 3,540,000; Hb. 75%; C.I. 1°05; W.B.C. 4,400. 
Differential: Polys. 69%; lymphos. 23%; eosinos. 1%; monos. 7%. R.B.C.’s 
regularly macrocytic and hyperchromic. Reticulocytes scanty. 
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Table of subsequent blood-counts (Dr. R. Elworthy) :— 


R. B.C, Reticulo- 
Date in millions Hb. cytes Remarks 

15.8.35 3-50 80 0-2%, Hog stomach started 8.8.35 

80.8.35 2-80 70 0:3% 

19.9.35 3-79 82 
21.10.35 3-72 80 
28.10.35 3-71 82 

5.11.85 4-15 84 
15.11.36 3-89 


= 
<= 
— 
= 
— 


S58 


— Marmite 3 iv t.d.s. 


0.25%, 
Scanty Intramusc. Liver alt. die., 
0 c.c. 


ie Oe So ee 
ra 
83s 


21.11.35 3-44 
3.12.35 3-46 
30.12.35 3°73 
7.1.36 3-95 


SEEE = 


Corpuscular volume index : 1°09—1°2 ; serum calcium 8°4 mgm. per 100 c.c, 
plasma inorganic phosphorus 2°3 mgm. per 100 c.c. 

Van den Bergh reaction (18.11.35) direct negative; indirect, weak positive. 
(Bilirubin less than 0°5 units.) 

Blood-sugar curve: Fasting, 0°07%; half an hour after 50 grm. of glucose, 0°07%; 
one hour after, 0°08% ; one hour and a half after, 0°08% ; two hours after, 0°09%. 

Blood-urea 0°034%,. 

Stools.— Bacteriological examination: No tubercle bacilli found. Fat-analysis: 
Total fat 69°37% by weight of dry stool ; neutral fat 12°04% ; free fatty acids 32°94% ; 
fatty acids as soaps 14°39%. Nitrogen content over a three days’ period is equal 
to 9°15 grm. (3°05 grm. per twenty-four hours.) 

Fractional test meal: Hydrochloric acid and total acidity, normal. 

X-ray and barium enema examination: Dilated transverse, descending, and 
sigmoid colon ; loop in descending colon. Barium meal: Stomach and duodenum, 
no evidence of organic lesion. 

Control skiagram of tibia and fibula: Slight osteoporosis. 

Basal metabolic rate +2%. 

The general condition of the patient has improved considerably since a fat-free 
diet and extra calcium (calcium gluconate 3 ii t.d.s. and caleciferol mgm. ii b.d. for 
three days every week) have been given. As is seen from the table of blood-counts, 
there has been practically no response to hematinics, including large amounts of 
intramuscular liver, hog's stomach, and marmite, per os. 

The dermatological picture is not particularly uncommon ; it is of considerable 
interest and importance in this case, however, for it appears that these findings are not 
uncommon in idiopathic steatorrhcea. Bennet, Hunter, and Vaughan [1] mention 
“small, abraded, erythematous areas occurring on the dorsal surfaces of the limbs ” 
as being relatively common in the condition. In one case, which they describe in 
detail, the skin condition was the presenting symptom, and consisted of 
* large, moist, red, abraded areas of 2-8 cm. diameter, on al! limbs and to a lesser extent on 
the trunk. Many of these lesions showed scaly, brown, pigmented borders, and on the calf 
had a deep brown periphery, and moist red abraded centre, the whole appearance being not 
unlike that of pellagra.”’ 


A case described by Constam and Partch [2], with similar skin lesions associated 
with tetany and osteomalacia, was in fact diagnosed as pellagra, though it is 
almost certain that it was, in fact, idiopathic steatorrhwea. The term “ pellagra- 
like lesion,” which appears to have been adopted in the literature, is open to 
criticism. The skin lesions in pellagra are practically confined to the exposed 
parts, since an undue sensitivity to sunlight is an important factor; they present 4 
bright red, sharply marginated patch, often with a raised border, looking like an 
acute sunburn, which desquamates and may be followed by pigmentation and slight 
atrophy. There is no irritation. 
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The lesions in idiopathic steatorrhoea appear to favour the covered parts ; they 
are pruriginous, and look and behave like a nondescript chronic eczema with 
lichenification. Excessive pigmentation is a striking feature, particularly the 
tendency to form a sharp ring of pigmentation round the periphery of the patch of 
dermatitis. 

In this particular case, the rapidity with which pigment has been deposited in 
an operation scar suggests that trauma is the immediate cause of the pigment— 
surgical trauma in the case of the scar, and prolonged scratching in the case of the 
patches of dermatitis. 

As suggested by Bennet, Hunter, and Vaughan [1], it seems probable that the 
skin condition is caused by the faulty intestinal absorption, resulting in a condition 
of avitaminosis. The skin lesions in their case, which closely resembles this one, 
cleared up rapidly with large doses of marmite. 

In this patient improvement has been slower, but the decrease in pigmentation 
has been striking. 

The absence of history of alimentary trouble in childhood suggests that the 
steatorrhoea has been acquired in adult life. 
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Dr. PARKES WEBER said he thought that the skin lesions in this case could be classified 
as a kind of pruriginous dermatitis which was not specific for idiopathic steatorrhoea, but 
might occur in association with various nutritional disorders in adults. The pruritus was an 
essential feature and led to frequent rubbing and lichenification, for instance, on the 
forearms. Between the buttocks it might give rise to an intertrigo-like lesion. 


Idiopathic Steatorrhcea with Osteoporosis, Tetany and Megalocytic 
Anzmia.—GEOFFREY KONSTAM, M.D. 


Kimily M., aged 55. Pot-belly was first noticed at the age of 10 and since then 
she has been in and out of various hospitals with attacks of vomiting and ill-defined 
abdominal pain. Constipation has been the rule and only rarely have there been 
diarrheic periods. From the age of 25 to that of 44 she suffered from “ fainting 
attacks’ and for the last ten years she has become increasingly deaf. 

One year before coming under observation (13.11.34) she had complained of 
painful spasms of the hands, pains in the legs and loss of 14 stones in weight. 
Diarrhoea had been present for two months. 

Condition on examination (November 13, 1934).—Small thin pallid woman. 
Weight 6 stone 7 lb. Chvostek’s sign present. Upper limbs rather spastic; tetany 
of hands observed. Considerable tenderness over long bones but no signs of past 
rickets. Abdomen distended. Stools yellowish-grey and bulky. Systolic murmur 
over base of heart. 

Investigations (November 1934).—Blood-count: R.B.C. 3,980,000; Hb. 74%; 
C.I. 0°9. Tendency to megalocytosis, anisocytosis and poikilocytosis. W.B.C. 
4,900. Differential: Polys. 58% ; lymphos. 41% ; large hyalines 1%. 

Fat analysis of stool: Total fat 54°8% (by weight of dried stool); neutral fat 
82% ; free fatty acids 29°1%; fatty acids us soaps, 17°5% (by weight of dried stool). 

Barium meal X-ray examination: Enlargement of colon with much gaseous 
distension. 

Control skiagrams of tibia, humerus, and femur showed osteoporosis with 
thinning of the cortex (see figs. 1 and 2). 

Sugar tolerance curve: Fasting level, 0°09%; one hour after 50 grm. glucose, 
010%; two hours after, 0°114%. 
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Fic. 1.—Controlled skiagram of elbow region showing osteoporosis. (C. = control). 








Fia. 2,—Controlled skiagram of lower end of tibia and fibula showing osteoporosis. (C. = control). 
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Serum phosphorus, 2°9 mgm. per 100 c.c.; serum calcium, 9°4 mgm. per 100 c.c. 

The patient was put on a fat-free diet with the addition of calcium lactate 5 ii 
t.d.s. and vitamin D; relief from the diarrhoea, tetany and bone pains followed. 
Despite the administration of intramuscular liver, 20 c.c. per week, marmite 5 i t.d.s., 
and ferrous chloride, the blood-count gradually fell and in June 1935 R.B.C. were 
9,520,000 per c.mm., Hb. 70%, C.I. 1°4, reticulocytes 5%. Van den Bergh direct 
and indirect reactions negative. 

Probably owing to a disinclination to keep to the diet and medication there had 
been a recurrence of tetany and the serum calcium had decreased to 8°0 mgm. per 
100 c.c. by August 1935. Intravenous calcium chloride was at first given but it 
was found that the administration of large amounts of vitamin D (ostelin tabs 
equivalent to ™ xxx per diem) and calcium gluconate 3jii t.d.s. by the mouth were 
equally effective in raising the serum calcium level to 9°4 mgm. per 100 c.c. (9.10.35). 

Worthy of note has been the poor response of the blood to large doses of intra- 
muscular liver and marmite per os, although increase of the dose of the latter to 5iv 
t.d.s. and doubling the intake of vitamin D seem to have produced an improvement. 

Blood-count (27.12.35) : R.B.C. 5,040,000; Hb. 90%; C.I. 0°9. 

Basal metabolic rate (9.12.35): + 10%. 


Ophthalmoplegia due to Aneurysm of Internal Carotid Artery.— 
Sir MAURICE CAssIDy, K.C.V.O., M.D. 

E. T., female, aged 61. 

History.—T wo and a half years ago the patient first noticed double vision, and 
that the right eye was gradually turning inwards. Six months ago severe headaches 
began in the right supra-orbital region, radiating to the right vertex and to the 
mastoid. A week before admission to hospital the right eye became completely 
closed. 

Previous history.—Good health. Deafness for many years. Nothing to suggest 
specific disease. 

Condition on examination.—Complete ophthalmoplegia of right eye, internal and 
external. Slight proptosis of right eye. Visual acuity, right oy, left s%. Visual 
fields normal. Optic dises and retinal vessels normal. Slightly diminished 





Fic. 1.—Face at rest Fic. 2.—Attempt to direct eyes to right, 
showing fixed right eye. 
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sensibility to light touch and pain over the distribution of the orbital division 
of the right trigeminal nerve. Corneal reflexes normal. Anosmia, right nostril. 
Bilateral deafness (of senile type). No other abnormal signs in central nervous 
system. Cardiovascular system: Heart normal; blood-pressure 134/80. Brachial 
arteries normal for age. 

Investigations. —Skiagrams of cranial sinuses: Normal. Stereoscopic skiagram of 
skull: Absence of right anterior clinoid process and some separation of posterior 
clinoid processes. Skiagram of chest: Lungs clear; no enlargement of heart. 
Wassermann reaction of blood and cerebrospinal fluid, negative. Cerebrospinal fluid 
pressure 160 mm. Less than two cells per c.mm. Total protein 0-015%. 

Arteriograpby shows large aneurysm of internal carotid artery behind orbit (fig. 3). 





Fic. 3.—Arteriography showing internal carotid aneurysm behind orbit, and injection 
needle in situ in internal carotid artery. 


Sir MAURICE CAssIDy said that as X-ray and serological examinations had appeared to 
negative the idea of a growth at the back of the orbit, and also that of a gummatous 
meningitis, his colleague, Dr. Elkington, had suggested the possibility of an aneurysm. 

Mr. R. H. Boggon exposed the internal carotid artery under avertin anesthesia in the 
operating theatre. The patient was then taken down to the X-ray department, and after 
an X-ray tube had been adjusted, 10 c.c. of thorotrast were injected as rapidly as possible 
through a wide-bore needle, the exposure being made at the last moment of injection. The 
film was taken by Dr. Fildes with a double screen and with a Bucky grid; exposure 
one-fifth second, at 75 kv. and 100 ma. 

The patient had been much relieved since the operation, presumably as a result of. the 
peri-arterial sympathectomy effected during the exposure of the artery. 


PostTscRIPT (24.3.36).—Since the meeting the right internal carotid has been 
ligated in two stages, without any unfavourable complication and with considerable 
relief of pain. 
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Section of Dermatology 
President—H. W. BARBER, M.B. 


February 20, 1936) 


Two Cases of Peculiar Splitting of the Nails.—A. C. RoxspuraH, M.D. 

In both the following cases the affected nails are split horizontally into lamine 
across the width of the nail. In most of the nails there are two or three splits and 
the laminw are bent downwards slightly. The most proximal splits are about 
3 or 4 mm. from the free edge. There is no detachment from the nail-bed, or any 
abnormality such as Beau’s lines, &c., about the rest of the nail. 


(I) Mrs. L. P., aged 42. Seen February 11, 1936. The splitting of the nails 
began two and a half years ago after an abdominal operation. The nails affected 
are those of the index, middle and ring fingers of the right hand, those of the index 
and middle fingers of the left hand, and that of the right big toe. Nails varnished. 
Health good; no evidence of any infection of the nails or nail-folds, or of psoriasis, 
eczema or chilblains. Patient plays the piano a good deal but giving up playing 
for a month or so at a time made no difference to the condition of the nails. 

(II) Mrs. M. P., aged 31. Seen February 13, 1936. The nails (index, middle, 
and ring fingers of the right hand) have been affected for six weeks. The corre- 
sponding fingers of the left hand have been affected but are now normal. Although 





Dr. A. C. Roxburgh’s second case of peculiar splitting of the nails. 


the patient is a hairdresser she always keeps her hands out of bleaches, alkalies, &c., 
and uses rubber gloves. Health at present good. As the previous attack, which 
occurred three years ago, followed a long period of hemorrhage from piles, the 


Apri.—Derm, 1 








636 Proceedings of the Royal Society of Medicine 46 


patient may have been anzmic at that time. Nails varnished. No evidence of 
chilblains, eczema, psoriasis, or any infection of the nails. Toe-nails not affected. 


Discussion.—The PRESIDENT said he had seen some similar cases, and he had always 
ascribed the condition to the use of acetone or amyl acetate. Some of the patients had 
themselves come to that conclusion. He had had one case in which the woman denied any 
use of a nail-varnish remover. 


Dr. ELIZABETH HUNT said she had a similar case in a woman, who ascribed the nail 
condition to her method of filing in an up-and-down direction, and to the type of file, as 
there was no recurrence when a fine file was used carefully. 


Dr. G. B. M. HEGGS said that he knew of a similar case in which there had been splitting 
of the nails once a year. The splitting had decreased. when the patient was being treated 
with iron. He (Dr. Heggs) had therefore tried this treatment for one of his own cases with 
good results. He considered that the condition was associated with a mild degree of 
anemia. 

Dr. Louis FORMAN said that one patient whom he saw recently had had an operation 
for removal of the thyroid; she had had exophthalmic goitre. She had complained of 
splitting of the nails, and the surgeon-in-charge, Mr. I. G. Slesinger, had said that women 
patients suffering from hyperthyroidism frequently complained of nail-splitting. 


Bazin’s Disease Associated with Raynaud's Disease, treated by Lumbar 
Ganglionectomy.—A. DicksON WRIGHT, M.S. 


Mrs. E. A., aged 38, the mother of two healthy children, aged 12 and 9 respectively, 
had a breaking-down tuberculous gland excised from the right side of the neck at 
the age of 14 years; the wound healed after a long period of suppuration. At the 
age of 22 she began to suffer from hard purple swellings of the backs of the legs in 
their lower two-thirds. These swellings appeared each winter and disappeared in 
the spring, leaving no trace. For four years the swellings became worse each winter 
and then began to ulcerate, so that every winter there was a large crop of painful 
ulcers which vanished in the spring, leaving depressed puckered scars. The legs 
were always equally affected, and she noticed that the blotchy swellings now 
appeared up to the knee and even on the lower third of the thigh, but these swellings 
did not ulcerate. 

When I saw her first in the winter of 1932 she was in a pitiable condition with 
numerous painful indolent ulcers on the back of each leg in its lower two-thirds. 
There were also indurated swellings in the upper part of the legs and the lower part 
of the thighs. Wassermann reactions—twice tested—were negative. 

The legs were treated with firm elastoplast bandaging ; this did not prove suitable 
and ceraban (lead oleate) bandages were substituted, put on very tightly from toes 
to knees. These had a very good effect, they made the patient comfortable and the 
ulcers healed. When the next summer came the bandages were removed, and the 
patient remained well until the next winter, when, on the return of the ulceration, 
bandaging was again resorted to. At this time I began to recommend lumbar 
ganglionectomy to her but she would not hear of it because the bandaging kept her 
so comfortable. In the winter of 1934-35 the ulceration was more difficult to heal, 
and in May 1935 typical Raynaud’s disease began, affecting the toes and the forepart 
of the foot ; the characteristic white, blue, and red stages were all seen and the patient 
suffered excruciating pain and within six weeks gangrenous patches had appeared on 
the right foot under the bed of the great toenail and on the tip of the fourth toe. 
She now agreed to lumbar ganglionectomy and this was carried out on June 25, 1935, 
by the usual transperitoneal route. A gall-bladder full of stones and a kinked 
appendix full of concretions were removed at the same time. Recovery was smooth 
and the patient left hospital on the twelfth day after operation. 
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As a result of the operation her feet became warm and there was no sweating 
below the groins. The pulses in the right foot did not return, however, and it is 
certain that thrombosis of these vessels occurred during the severe vasomotor crises. 
This winter there is practically no ulceration, but on the right foot the toes turn blue 
at times. Incompleteness of the result is attributed to the delay in operation, for 
which the patient is responsible; during this period of delay organic obstruction 
developed in the arteries. Such thrombosed arteries are unaffected by ganglion- 
ectomy. In other less severe cases of Bazin’s disease treated by ganglionectomy the 
results have been perfect and in this case—the worst I have ever seen—the result, 
although incomplete, gives the patient great satisfaction. 

This case seems to indicate that Bazin’s is a vasomotor and not a tuberculous 
disease. The ulcerative stage bears the same relation to erythrocyanosis crurum 
puellarum frigida as the gangrenous stage of Raynaud’s disease bears to the vaso- 
constrictive stage. The scrapings from the ulcers in this case were never found to 
contain acid-fast bacilli. 


Discussion.—Dr. P. B. MUMFORD (Manchester) said he welcomed this “ breeze of surgical 
honesty blowing through the welter of dermatological nomenclature.’’ Professor Telford 
had shown, in Manchester, that there were a large number of cases of conditions analogous 
to this to which dermatologists applied awe-inspiring names. The question arose as to 
whether one had any right to differentiate cases amongst this group of conditions. Was 
there any sharp line of demarcation between perniosis or erythrocyanosis and certain 
“toxi-tuberculides’’? It was of interest that surgeons were showing cases of this kind 
cured by sympathectomy and ganglionectomy. He (the speaker) had been trying to “ resist 
this surgical breeze’’ in the North of England, and assistance in that from this Section would 
be welcomed. He had tried—with incomplete success—to demonstrate the existence of a 
tuberculous factor in Bazin’s disease. In patients showing a positive Mantoux reaction the 
skin condition must be tuberculous, but that did not prove a tuberculous basis of the eruption. 
Was it possible that the tuberculeus element found in Bazin’s disease represented some 
intercurrent independent condition ? 

He therefore asked for evidence that Bazin’s disease was always tuberculous, and not, as 
Mr. Dickson Wright and Professor Telford had said, a condition in which there was solely 
the ulceration of chilblains. 


Dr. J. T. INGRAM said that Mr. Dickson Wright’s case did not prove that the etiology 
of Bazin’s disease was a vasomotor disturbance. There were two separate factors. First, 
there was a vasomotor disturbance, and that predisposed to the development of these 
tuberculous lesions which occurred at a certain phase of sensitization (the gummatous phase) 
in one who had previously had tuberculosis. The histological structure was granulomatous, 
like that of tuberculosis, and a positive result from the inoculation of a guinea-pig had been 
demonstrated. If bandages were applied the lesion cleared, because the soil had been 
restored to normal; if an elastic bandage was put on to a gummatous ulcer it healed up, 
but that did not prove that the condition was not syphilitic. 

The proof of Bazin’s disease being tuberculous was in its histological structure and in 
the bacteriological demonstration of the organism. He still felt that lumbar sympathectomy 
was not justified as a treatment of Bazin’s disease as such; cases could be cured by 
supporting measures and by giving thyroid orally, as well as novarsenobillon injections 
intravenousiy. It was possible that a patient so treated would get an odd lesion subsequently, 
but nothing of any moment. 


Dr. F, PARKES WEBER asked whether Mr. Dickson Wright advocated the operation for 
typical cases of so-called “ erythrocyanosis cruris frigida puellarum (feminarum)” as well 
as for cases of Bazin’s disease (erythema induratum). Uf he did so, the exact differential 
diagnosis between the two conditions was not essential from his therapeutic point of view. 


Dr. H. SEMON said there were two further points in support of the general view in 
regard to the tuberculous origin of Bazin’s disease. The first was, that in the experience 
at the Royal Northern Hospital it had been found that these cases gave positive Mantoux 
reactions. The second was that all the cases of the condition had been benefited by 
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tuberculin injections. No bandages or local applications had been necessary, and the 
patients were able to continue at their ordinary occupations during the treatment. Such 
results, in his opinion, were a strong argument against the theory of a vasomotor origin of 
the disease. 


Dr. B. C. TATE said he had seen a case of Bazin's disease three years after it had been 
treated by lumbar sympathectomy, and the ulceration was as bad then as it had been before, 
though the skin temperature was raised. He did not think there was such a strict seasonal 
incidence and breakdown of these ulcers as many supposed; he had seen such ulceration in 
summer and in winter. 


Dr. DOWLING said that he agreed with Dr. Ingram. Further, the chilblain type 
of circulation, now often called perniosis, was frequently responsible also for papulo- 
necrotic tuberculides on the hands. He had often seen these lesions associated with 
nodular tuberculides on the legs, Bazin’s disease. The perniosis was the predis- 
posing factor, tuberculosis the factor which determined the papular or nodular lesions. 
Probably the lesions on the legs were larger than those: on the hands because of their 
dependent position. 


Dr. R. KLABER said that although he found it difficult to accept Mr. Dickson Wright's 
contentions he thought that perhaps one fact lent some support to his views. This was the 
not infrequent difficulty of distinguishing between a simple focal perniosis and Bazin’s 
disease. Observation of such cases made one wonder at which moment the tubercle bacillus 
came into the picture. 


Dr. L. ForMAN said he had shown a case of Bazin’s disease in a male, with papulo-necrotic 
tuberculides on the hand. Most of the members who had seen that case had accepted the 
diagnosis of Bazin. 


The PRESIDENT said that the point under discussion was a simple one. If a girl with 
erythrocyanosis of the legs had an active tuberculous focus, she would be likely to develop 
Bazin’s disease, the nodules tending to occur at the site of maximum circulatory stasis. 
The nodules resulted from the emboli of tubercle bacilli in one of the vasa vasorum of a 
subcutaneous vein. He agreed with Dr. Dowling that in these cases the subcutaneous 
lesions were often associated with papulo-necrotic tuberculides of the fingers and elsewhere. 
In non-tuberculous subjects with erythrocyanosis large chilblains, which might break down 
to form ulcers, might develop in winter on the cyanotic area, but he thought that it was easy 
to distinguish these from the nodules of Bazin’s disease clinically, and the histopathology 
was quite different. 


Mr. DICKSON WRIGHT (in reply) said that he had felt flattered by the discussion on his 
case. Apparently only one of the speakers (Mr. Mumford) was on his side, and he did not 
feel sure of even that gentleman. There existed in Manchester a strong school who took 
the same view as he did himself. Dr. Ingram and he had discussed the question in the 
pages of the British Medical Journal; Dr. Ingram had written at length and had given 
references (which he, the speaker, had found valuable) in an effort to get him to change his 
views. But in spite of that he still thought that in these cases one was dealing with a 
vasomotor rather than with a tuberculous condition. 

The indications for ganglionectomy were: (1) the patient’s being agreeable to it and 
(2) the condition being sufficiently severe. If the patient had been told what the operation 
meant, and agreed to it, then it was justified. What also worried women in these cases was 
the thickness of the legs; they were definitely concerned with the cosmetic aspect. 
Ganglionectomy was better than cosmetic operations. With regard to what happened to 
these patients when they grow older; he believed that they eventually grew tired of 
complaining, even though the condition persisted in varying degrees throughout life. 
Dr. Semon had mentioned the Mantoux test, and that, of course, was important. In 
the case shown there would doubtless be a positive reaction, but he felt that the lesions seen 
on the legs and the tuberculous manifestations were separate things which occurred in 
people with a certain diathesis, If treatment by tuberculin was so effective, he would be 
glad to see cases so treated and would suggest operation for the failures. 

With regard to the interesting case mentioned in which the disease persisted after 
ganglionectomy, he wondered whether the ganglionectomy had been complete. There was 
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only one test as to that: had the patient ceased to sweat on the legs? (Dr. Tate: In the 
case I mentioned, sweating had ceased.) His own practice was mainly concerned with the 
lower part of the body ; he had never seen the condition of the hands mentioned by some of 
the speakers, 


Schamberg’s Disease.—G. B. DowLInG, M.D. 


W.J., male, aged 38. 

The lesion began as a spot on the left leg five months ago, and spread to form a 
patch. Others have since appeared on the right thigh and on the right flank. Now 
there are about fifteen of these lesions, each consisting of tiny red punctate spots 
closely aggregated. The patient is a healthy man and there is no history that 
suggests a focal infective cause for the condition. 


Bowen's Disease of the Finger.—G. B. DowninG, M.D. 


The patient, a woman, aged 65, for the past six or seven years has had a lesion 
on the dorsal aspect of the right forefinger. There is occasional slight irritation 
around the lesion which itself does not irritate. 

The appearance is that of a circumscribed patch, infiltrated, slightly hyper- 
keratotic. Occasionally the hyperkeratotic covering separates and leaves a red 
glazed surface. 

Histological report (Dr. Freudenthal).—The epidermis is increased in size, the 
rete pegs are prolonged; a few form broad epithelial processes, in which there are 
typical Bowen cells. The majority are narrow and elongated and show an inter- 
and intracellular cedema and a tendency to form gmall vesicles; the cells are 
arranged irregularly. The horny layer is in most places parakeratotic. 

The tips of the elongated papilla are very edematous. In the upper third of 
the cutis there is a dense and sharply defined infiltration of lymphocytes and 
plasma cells. 


Erythema Annulare Centrifugum (Darier-Lipschutz).—H. SEmon, M.D. 

G. D., a boy, aged 10 years. 

Previous history.— When aged 2 years, measles and whooping-cough ; when aged 
6, varicella. 

Family history.—No tuberculosis. 

History of present condition.—August 1933: The boy’s mother noticed what she 
thought to be an insect bite—a small red spot on the left cheek; this cleared up. 
September-October 1933: In the same position there appeared a “ small ring of white 
spots.’ Treated as for ringworm, for six weeks ; gradually spread outwards ; caused 
no irritation. Other rings then appeared on the face, arms, and legs. No treatment 
had any effect. 

April 1935: Attended the Royal Northern Hospital where the diagnosis of 
erythema annulare centrifugum was made. A course of twelve injections of the 
mother’s blood resulted in complete disappearance of the lesions for about three 
months. 

September: 1935: Recurrence of lesions on the face, which resisted peptone 
injections. 

December 1935: Admitted as in-patient for investigation. The lesions were 
noted mainly on the face and legs, occasionally on the forearms, as smooth, non- 
scaly rings and gyrate or intersecting figures with raised erythematous edges and 
normal or slightly brownish or yellowish centres. The remains of these are still 
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Erythema annulare centrifugum (Darier-Lipschiitz). 


present on the face, and a well-defined ring lesion is present on the left calf and 
forearm. A general examination by Dr. Schlesinger did not reveal any obvious 
constitutional abnormality. 

Mantoux reaction: Weak positive. 

Blood-counts (differential for white cells) : 


W. B.C, Polys. Lymphos. Monos, Eosinos. 
December 6 4,000 55% 40%, 38% 2% 
January 6 5,000 61%, 34%, 1% 4% 


Sedimentation test: Normal. 

Stool: B. coli and small growth of atypical coliform organism. 

Further shock treatments with T.A.B. vaccine intravenously, December 16 
and 21. On December 27, the lesions had cleared but reappeared on the face on 
January 4. 

Experimental injection of solganol B, January 28 to February 13, -01, -05, and 
‘05, with genera! light baths, has resulted in the partial involution now presented. 

Some interesting suggestions on the etiology of erythema chronicum migrans are 
<ontained in an article in the Dermat. Woch., 1936, by H. Askani, from the 
Dermatological Department of Heidelberg University. The author describes the 
clinical features most commonly observed in the group, and emphasizes the difficulty 
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sometimes met with in differentiating cases of the Rosenbach type of recurrent 
erysipeloid from the more fixed and localized examples of this disease. He goes on 
to quote a number of cases in which the wtiology was ascribed as early as 1915, by 
various authors to bites by the canine variety of tick (Sachs, Lehner, Gottron, 
Balban, &c.—references given) and affirms that the cases in which some such 
causation was proved or suspected outnumber as 3 to 1 those in which no cause was 
given. A number of diseases in which the tick acts or may act as the intermediary 
host are tabulated, and include spirillosis (Sp. duttoni and Sp. obermeieri) and 
others of animal type—horses, cattle, geese, and hens. MHellerstrém found that in 
persons affected with erythema migrans, extracts of the tick salivary glands gave a 
strongly positive reaction. Controls were negative in all cases. 

The author concludes that erythema migrans is the result, in the large majority 
of cases, of the introduction of some specific thermolabile virus or toxic substance 
into persons congenitally, or by previous inoculation, rendered sensitive and reacting 
in this peculiar and highly characteristic manner. 


Discussion.—Dr. W. M. Ff REUDENTHAL said that lupus erythematosus was excluded 
histologically in this case by the numerous eosinophiles in the infiltrate. He thought 
erythema migrans included skin diseases of different «etiology. Amongst these cases was a 
group which bore a relationship to dermatitis herpetiformis ; the first case of this kind (with 
blisters) had been shown by Dr. Colcott Fox in 1891. It would be premature, however, to 
identify this group with dermatitis herpetiformis. For the present case he suggested giving 
1 gramme of potassium iodide by mouth in order to see whether any exacerbation followed it. 


The PRESIDENT said that in his opinion erythema annulare centrifugum formed a 
connecting link between erythema multiforme and granuloma annulare. In the case under 
discussion a lesion on the left arm had a firm, nodular edge resembling the latter condition. 
Moreover, in a patient who was subject to recurrent attacks of erythema multiforme and 
herpes simplex he had seen one of the lesions of the former become transformed into typical 
granuloma annulare. Dr. Gray, who had seen the case, agreed that this was so. With 
regard to the treatment of erythema annulare centrifugum he had cured several cases by 
intradermal injections of streptococcal vaccine. He did not suggest, of course, that the 
condition was always of streptococcal origin; he thought that the cause might differ in 
different cases. 


Dr. R. T. BRAIN said that at Great Ormond Street Children’s Hospital three weeks ago 
he had seen a boy aged 6 who had lesions, which he (the speaker) regarded as typical of 
granuloma annulare, on the thigh and left forearm, and two weeks later similar lesions 
appeared on the upper arm. They resembled the present lesions in Dr. Semon’s case, but 
were unlike them because no previous erythematous phase had been observed. He had not 
changed his diagnosis, although he was considering the possibility of the condition being 
a pale variant of erythema annulare centrifugum. 


Leiomyoma Cutis.—R. T. Brain, M.D., and I. MUENDE, M.B. 


M.5S., a single woman, aged 22, says that she had spots on the outer side of the 
right leg at the age of 13. These have persisted and a few more have appeared on 
the right thigh, buttock, and arm. Apart from a slight darkening in colour when 
the skin is cold the appearances do not vary. No irritation, pain, or tenderness 
has been experienced. 

She is an only child; her parents, who are not related, are unaffected. A 
sister and an aunt of her father have similar spots on the forearm but no expert 
opinion as to the true nature of these spots has been obtained. 

The patient has had many childish complaints but no serious illnesses. Her 
menstrual periods began when she was aged 14 and have never been regular. 

On examination.—Cardiac, respiratory, and nervous systems normal. Patient 
is a tall well-developed brunette. Skin somewhat dry; sparse lesions of 
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keratosis pilaris. On the outer side of the right leg below the knee are many 
papular lesions, 0°1 to 0-5 cm. in diameter, some dome-shaped and raised 1 to 2 mm., 
others almost macular. Their colour is a dull brownish red: many are fairly 
translucent and become quite apple-jelly-like on compression. The papules are 
discrete, firm, and rubbery in consistence, freely movable with the skin, and not 
obviously tender. The smaller lesions are mainly follicular and a few of this type 
found on the external aspect of the thigh, buttock, and arm are presumably of the 
same nature. 

Histological report.—Throughout the corium there are interlacing bundles of 
plain muscle tissue interspersed between normal collagen. At one point there 
appears to be evidence of the tissue developing from an arrectore pili. 


The report of other cases shown at this meeting will be published in the next issue 
of the PROCEEDINGS of the Section. 















































va — Proceedings of the Royal Society of Medicine ve. ae 


. Section of Anesthetics 


President—H. A. RICHARDS, L.R.C.P., M.R.C.S. 


le 
[February 7, 1936 


Anesthesia in Thoracic Surgery, with Special Reference 
to Lobectomy 


By I. W. Maat, M.B. 


AT a meeting of this Section in February 1930, Dr. Langton Hewer and myself 
opened a discussion on “ Anesthesia in Thoracic Surgery.”” About that time also 
I read a paper before the Tuberculosis Association on “ Anesthesia for Thora- 
coplasty.”’ 

I was able to report only four anesthetics for lobectomy, in « period of about 
eight years. To-day the number has increased to 128. This number includes 
46 cases, anwesthetized by my colleague Dr. Machray, and represents the work of 
one surgical team only. The inclusion of the figures of other workers would provide 
even more striking evidence that lobectomy, which was formerly regarded as a rare 
operation even in a chest hospital, now appears on the operating list with considerable 
frequency. 

It has always been my conviction that the results of scientific research in any 
subject should be open for discussion notwithstanding the absence of finality in 
them, and as far as anzsthesia is concerned, the Section of Anzsthetics of the 
Royal Society of Medicine is the only body in this country which affords such an 
opportunity. 

It is for this reason then, that I have undertaken to open the discussion on this 
subject, and I should like to take up the story at the point where we left it six 
years ago. If thoracic surgery is likely to become routine in the general hospital, 
it is well that anesthetists, who may be called upon to share the responsibility in 
this branch of work, should benefit from the experience (mistakes included) of those 
who have been engaged regularly in this special type of anesthesia for some years. 

Anyhow the whole position will bear revision and some recapitulation, hot only 
now but again at no very distant date. With wider experience, more valuable con- 
clusions should be forthcoming. For my own part I am glad of this opportunity 
to correct some of my early impressions in the light of further experience. 

The importance of respiration to life is a matter of common knowledge. During 
surgical anesthesia, whatever the nature of the operation, the maintenance of free 
respiration is recognized as a first principle. It is a natural conclusion then, that 
APRIL—AN4&S. 1 
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the presence of disease in the organs involved in respiration, places many thoracic 
operations in a special category from the standpoint of anesthesia. It is freely 
admitted, I think, that anwsthesia has already contributed much to the progress of 
thoracic surgery. Nevertheless, from the diversity of anwesthetic agents and of 
methods employed in various clinics, it is apparent that opinion is not unanimous 
as to which technique is best. The lack of unanimity is evidence in itself that all 
methods at present in use are as yet on trial. 

Certain factors which are common to many thoracic operations require careful 
consideration. 

(1) Condition of the patient.—Operation is usually decided upon when medical 
measures alone have failed to arrest the disease. Hence many of these patients are 
more or less chronic invalids. They have been subject to toxsemia for a considerable 
time. Frequently they are exhausted by the ever-present necessity to cough up 
sputum and prevent its accumulation. Vital capacity is diminished, the lung area 
available for oxygen absorption being reduced. Dyspncea occurs on slight exertion, 
and may be present even during rest. Clearly they cannot be regarded as good 
subjects for general anesthesia. 

(2) The requirements of the operation.—To enable the surgeon to obtain access to 
the operation area, in most cases the patient is required to lie in the lateral position. 
A sandbag or air-cushion is placed between the axilla and the table. This brings 
the affected side into prominence and also assists to some extent in maintaining 
freedom of movement of the lower ribs. Nevertheless, the necessary position is to 
some extent a handicap to free respiratory excursion. This is especially true when 
the lung which is uppermost has been practically thrown out of function by pneumo- 
thorax and by forcible separation of the ribs. In this position, also, sputum from 
the affected side may be expelled or squeezed into a position in the trachea, providing 
conditions favourable for aspiration into the opposite lung. Aspiration is liable to 
occur in this way during collapse of cavities by thoracoplasty, or during manipulation 
of the affected lung in lobectomy. The possibility of such an occurrence must be 
prevented by suitable posture, by maintenance of an active cough reflex, or by removal 
of secretions by endotracheal or endobronchial suction. I hope to show later that 
the transfer of secretion from one side to the other cannot be prevented simply by 
positive pressure, except in the presence of a bronchial fistula. However, there 
is one advantage in our favour. Muscular relaxation to the degree required for 
abdominal surgery is not essential. Hence deep anesthesia is fortunately un- 
necessary. 

(3) Requirements of the anesthetic—From the foregoing considerations it is 
apparent that the anesthetic and the method of administration must fulfil certain 
requirements : 

(1) The agent; or combination of agents, should cause no irritation or damage 
immediate or remote to the lungs. 

(2) Agents which are liable to cause post-operative acidosis should be avoided as 
far as possible. 

(3) When general anesthesia is selected, recovery should be rapid in order that 
sputum may be actively coughed up when the operation is over. 

(4) The cough reflex should be active throughout, unless provision is made for 
removal of secretions by suction while the operation is in progress. 

(5) Positive pressure should be available to assist pulmonary ventilation when 
required. 

Preparation of the patient.—Thoracic operations are not usually emergencies, 80 
that there is ample time for preparation. Every effort should be made to present 
the patient for operation in a condition of maximum fitness. Abundance of fluid and 
glucose during the preceding twenty-four hours does much to strengthen reserves. 
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When profuse expectoration is a feature of the case, the patient is placed for a time, 
before coming to the theatre, in the position which enables him best to clear his 
lungs of sputum. This postural drainage is a definite help. 

When the thorax is to be opened in the presence of a free pleura, I always feel 
happier when pneumothorax has been carried out a few days beforehand. I am 
certain that this is a more rational procedure than the sudden production of 
pneumothorax in the early stage of a severe operation. 


Preliminary medication.—The administration of sedative drugs before these 
operations requires special consideration. A patient who produces sputum in any 
considerable quantity requires the protection of active cough reflexes to enable him 
to avoid accumulation. Should the cough reflex be impaired during anesthesia the 
onus of evacuating sputum falls upon the anzstheiist. As already pointed out, this 
can be accomplished by suction, but an active cough reflex is absolutely essential 
when this mechanical protection is withdrawn. Clearly, then, the action of any 
sedative used in thoracic surgery should be of short duration. 

The choice of drugs depends to some extent on the nature of the subsequent 
anesthesia. When local analgesia or spinal analgesia is to follow, the sedative 
should not be given in doses sufficient to abolish consciousness completely. Well- 
meant efforts in this direction frequently destroy al! power of co-operation, with 
the result that the patient is both restless and uncontrollable. Omnopon and 
scopolamine, with a small dose of a suitable barbiturate, form a useful sedative 
combination. 

On the other hand, when general anesthesia is decided upon, the co-operation 
of the patient during the operation is not expected. Hence it is possible before 
general anesthesia to extend to the patient the popular benefit of basal narcosis— 
again with the important proviso that only short-acting drugs be employed for the 
purpose. A practical method of carrying this into effect is to administer omnopon 
and scopolamine three-quarters of an hour before operation and obtain basal narcosis 
with a minimal dose of a short-acting barbiturate, such as evipan, given intravenously 
immediately before induction. Experience proves that basal narcosis produced with 
such a combination causes no material interference with the cough reflex, and 
detoxication of the evipan is complete when the operation is terminated. For this 
purpose no doubt some of the newer barbiturates will prove equally useful. 

Generally speaking the action of avertin is too long to be safe in the 
majority of thoracic operations, especially when the quantity of sputum is 
considerable. It may be used for children, who detoxicate the drug rapidly, or for 
certain patients whose metabolic rate is high. In any case avertin requires careful 
administration, since the dose reckoned on body-weight may not be required in full. 


METHODS OF AN-ESTHESIA AVAILABLE 


Local analgesia. The advantages of local and regional analgesia are: (1) No 
irritation or damage to the lungs; (2) no impairment of the cough reflex ; (3) no 
post-operative vomiting or interference with metabolism ; (4) less bleeding than 
under general anzsthesia. 

The disadvantages are: (1) The length of time required for extensive injections ; 
(2) possibility of delayed healing, or necrosis in a widely injected area; (3) toxic 
effects of the drug; (4) the performance of the operation on a conscious patient. 


Spinal analgesia.—My interest in spinal analgesia in chest surgery was stimulated 
by a paper by Shields of Toronto (1933) and by a personal communication from Dr. 
F. van Snell who had the opportunity of observing the work at Shenstone’s clinic. 
Shields has published a further report on the subject in a recent issue of “ Current 
Researches in Analgesia and Anesthesia” (1935). 
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My first efforts at spinal analgesia in chest surgery were made with some 
trepidation. The prospect of paralysis of the abdominal and intercostal muscles in 
a patient whose respiration is already embarrassed by diminished vital capacity 
and by unilateral pneumonothorax is ominous in its import. Nevertheless spinal 
analgesia appears to be a practical and safe procedure for lower thoracoplasty and 
lobectomy. 

In conjunction with Dr. Machray I have given spinal anesthetics for lobectomy 
and pneumonectomy in 23 cases, and although the number is not large, it is sufficient 
to provide some first-hand information on the subject. 

A co-operative patient is a necessary asset, and as already indicated in my remarks 
on preliminary medication, every effort should be made to preserve this asset intact. 
Naturally, however, a preliminary sedative is required. Our practice has been to 
give omnopon, gr. 4 and scopolamine gr. ;}5, and, intravenously, just sufficient 
nembutal to produce quiescence without loss of consciousness. Two grains is about 
the average dose. The patient in this condition will obey commands ; he will hold 
his breath or cough as required, although frequently there is no memory of the 
operating theatre. 


We have used percaine, 1:1,500, to produce spinal analgesia, following the ~ 


Howard-Jones technique for upper abdominal surgery. While the patient is in the 
ventral position care is taken to lower both head and feet, thus bringing the upper 
dorsal vertebre into the highest position. With a hypobaric solution it appears 
logical to endeavour to attain the necessary. height of anesthesia in this manner 
without increasing the dose. After six minutes the patient is put into position for 
operation, plus thirty degrees Trendelenburg. The operation then proceeds. 

In three cases I attempted to gain height by using a 1: 2,000 percaine solution in 
greater quantity. In two of these analgesia was imperfect. In a few cases, in 
which the 1:1,500 solution was used, analgesia was incomplete at the upper limit 
of the incision and necessitated the addition of a local injection at this point. 

The outstanding fact about spinal analgesia in the surgery of the chest is the 
manner in which it upsets previous conceptions about positive pressure in the 
presence of open pneumothorax. The patient is usually able to breathe quite well 
and rarely has it been necessary to administer oxygen on account of cyanosis. The 
cough reflex remains active throughout and sputum is voided with reasonable ease. 

There is usually a fall in blood-pressure, but in the majority of cases this has not 
been sufficient to cause anxiety. It is significant that the fall is less marked than 
in high abdominal operations under spinal analgesia. It is interesting to note also 
that retching, which can be so distressing a feature in abdominal operations, is 
noticeably absent. Post-operatively, the patient is placed in bed with the legs 
elevated. The chest is gradually raised while the legs are kept in this position. By 
such a compromise we provide the precautions necessary after any spinal anwsthetic 
and also those particular to a thoracic operation which calls for the assumption as 
early as possible of the semi-sitting position. There have been some post-operative 
headaches, the incidence of which is of no greater import or frequency than with 
spinal analgesia in other branches of surgery. 

General anexsthesia.— When we consider general anesthesia in the surgery of the 
chest our minds turn naturally to nitrous-oxide-and-oxygen. It is the most 
innocuous combination known, as far as chemical effects are concerned. It is non- 
inflammable, an important factor when diathermy is employed, as it so often is in 
these cases. Whereas formerly I pursued with relentless vigour the ideal of pure 
nitrous-oxide-and-oxygen in chest surgery, on account of the absence of toxicity, my 
experience with cyclopropane has caused me to modify my opinion as to the wisdom 
of such a practice. 

I have already said that deep anesthesia is usually unnecessary in thoracic 
surgery. It is true, therefore, that with premedication much can be accomplished 
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with nitrous-oxide-and-oxygen without the help of a further adjuvant. Pure nitrous- 
oxide-and-oxygen anesthesia implies at least some degree of sub-oxygenation, 
however, and it is surely better, if possible, to avoid this factor in patients whose 
oxygenation area is already diminished by disease. 

When diathermy is employed, chloroform is the only adjuvant which can be used 
without involving the risk of explosion. In the absence of diathermy, vinyl ether is 
to be preferred. Vinyl ether is without the disadvantages of chloroform but is 
equally potent. It is less pungent than ether. The effects are quickly obtained 
and conveniently evanescent. The discriminate use of an adjuvant in this way 
would appear to be less harmful than the subjection of these patients to cyanosis 
in any degree. : 

On the subject of pure nitrous-oxide-and-oxygen in chest surgery there is some 
difference of opinion. Mr. Langton Hewer (1936), after trying-out most of the 
possible alternatives, has stated in a recent publication that pure nitrous-oxide-and- 
oxygen is his choice of anesthetic in thoracic surgery—and this with quite moderate 
premedication. On the other hand Sellors (1933) states, quite fairly I think, that 
the cyanosis, bleeding, and laboured respiration noticeable in nitrous-oxide-oxygen 
anesthesia are not consistent with the idea of pulmonary rest in lung disease. 
Shields (1935) objects to nitrous-oxide-and-oxygen on the grounds that it gives rise 
to shock, owing to an inability to maintain adequate oxygenation and satisfactory 
anwsthesia at the same time. It is significant that nitrous-oxide-oxygen has been 
displaced by cyclopropane in some other chest hospitals in America. 

It is time, [ think, that the position of nitrous-oxide-and-oxygen was placed on 
an honest basis, consistent with surgical requirements in this country, not only in 
the surgery of the chest but in general surgery as well. We know its value; we also 
know its limitations. When we are called upon to meet the demand, so often made 
nowadays, for gas-and-oxygen for any and every operation—whether it be the 
removal of a foreign body from a bronchus, or a gastrectomy—we are tempted to 
suspect that this demand arises from previous experiences of nitrous-oxide-and-oxygen, 
not altogether pure and unadulterated. In making such a statement I am aware 
that I leave myself open to obvious conclusions as to my inefficiency. Nevertheless, 
I am convinced that alternate bouts of cyanosis and oxygen‘inflation are unlikely to 
enhance the prospects of cure in patients suffering from pulmonary disease. 

Evipan has proved its advantages as a complete anesthetic in thoracic surgery 
for short operations, as it has done in other branches of surgery. I have found it 
particularly useful in the external drainage of lung abscess. When the needle is 
kept in position, successive small doses can be given as required without interfering 
with the cough reflex. There is no doubt that other derivatives, such as pentothal, 
will prove equally useful or even superior to evipan in selected cases. 

Chloroform-and-oxygen produces quiet anesthesia without increased bleeding, 
and the mixture is non-inflammable. It does not appear justifiable, however, to use 
chloroform alone, if it can be avoided, for patients who are suffering from chronic 
suppurative disease. 

The handicap of diathermy.—With the exception of short operations which can 
be completed under evipan, diathermy practically curtails the choice of general 
anesthetic to nitrous-oxide-and-oxygen, and chloroform. Ethylene need not be 
considered, since it has been largely replaced by cyclopropane. 

Cyclopropané has been adequately dealt with by Dr. Rowbotham (1936) in his 
comprehensive paper read at the last meeting of the Section. On that occasion I 
recorded my own experience with cyclopropane in thoracoplasty. It is therefore 
unnecessary for me to enter here into the details of the administration, I need only 
repeat that cyclopropane is, in my opinion, a godsend in the surgery of the chest. 
I feel certain that the operator who is able to forgo the advantages of diathermy in 
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favour of the atraumatic anesthesia which cyclopropane provides, is amply repaid 
for his concession. Cyclopropane is slightly more nauseating post-operatively than 
nitrous-oxide-and-oxygen, but one finds, on careful investigation; that the latter 
combination is not so completely devoid of after-effects of this nature as it is 
popularly supposed to be. 


Methods of administration.—The barbiturates are the only agents which can be 
regarded as of practical value for intravenous use at the present time. They have 
already been mentioned in this category. 

As regards the gases at present at our disposal, administration by means of a 
face-piece and retention-harness is all that is necessary in the majority of cases. In 
order to maintain the airtight fit which is so essential with closed-circuit methods a 
chin strap is a useful addition to Dr. Clausen’s harness. 

Should the airway become troublesome, a short Silk’s tube passed though the 
nose is tolerated more readily under light anzsthesia than an airway of the Hewitt 
type. A few drops of any of the ephedrine-paraffin combinations will usually keep 
the nasal airway free, without the necessity for any artificial device. 

In certain cases, however, control of the larynx by intubation is essential to the 
safety of the patient under general anesthesia. Opinions are divided as to the 
necessity for intubation in thoracic surgery. Coryllos (1932) apparently uses the 
intubation method for all thoracoplasties. He employs a metal tube which he 
introduces before induction of anesthesia. While intubation facilitates suction, 
which is necessary in certain cases, it is not an essential factor in anwsthesia for 
the average thoracoplasty. At least that is our experience at the Brompton 
Hospital. 

On the other hand some authorities hold that intubation is unnecessary for any 
thoracic operation, on the grounds that with deep anesthesia spasm of the larynx 
does not occur. The wisdom of producing such a depth of anzsthesia in these 
patients without intubation is open to question, since deep anesthesia is antagonistic 
to rapid recovery and return of the reflexes. It also leaves the patient without the 
natural protection of the cough reflex, or the mechanical protection of suction during 
the course of the operation. 

It is unnecessary to enlarge upon the well-known advantages of intubation. 
During the progress of an extensive intrathoracic operation, the import of even brief 
laryngeal closure is obvious. Events move so rapidly in such circumstances that it 
is wiser to avoid their occurrence by the protection which intubation affords. In 
addition, intubation is necessary for the conduct of endotracheal and endobronchial 
suction during the course of certain operations, particularly in lobectomy and 
pneumonectomy for bronchiectasis. 

It will be appreciated that the presence of abundant secretion in the respiratory 
tract may act adversely in two ways. (1) The secretions may be sufficient to 
block the trachea completely at times, or (2) they may spread to another lobe on 
the affected side, or to the opposite lung, with atelectasis or subsequent pneumonia 
as a result. For these reasons lobectomy and pneumonectomy for bronchiectasis 
present a problem which does not arise when the operation is undertaken for new 
growth, and the conditions pertaining to them have therefore given rise to certain 
developments in intubation technique which are peculiar to thoracic surgery. 


Alternative methods of intubation—(1) Endotracheal anzsthesia is established 
by means of a rubber tube passed through the mouth or nose in the usual manner. 
With the aid of a laryngoscope and stilette, a catheter is then passed into the 
trachea, or into the bronchus on the affected side, and left in situ, suction being 
applied when necessary. Should it be desired to employ an inflatable cuff on the 
anesthetic tube a T-shaped metal connexion (fig. 1) closed at one end with a 
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rubber cap, makes practicable the passage of the catheter through the lumen of the 
tube when required. 

(2) The second method originated with Waters and entails the passing of a 
tube into the bronchus on the sound side, combined with inflation of a rubber 
balloon at the bifurcation of the trachea. The insertion of a tube into the bronchus 





in this manner may be easy in theory but is more difficult in practice. It is clear 
that such a tube must be accurately placed if it is to function effectively, and since 
I am unfamiliar with Water's own technique, with accuracy in view, I have devised 
for the purpose the instrument now shown in figure 2. The essential parts consist 
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of a stiff ‘inner canula (fig. 2, A) illuminated at the distal end from a battery in the 
handle. The canula is surmounted by a close spiral composed of fine metal tubing. 
The spiral is covered in turn by close-fitting thin rubber tied securely in position 
with silk in three places. The intervening piece of rubber between the two distal 
fastenings (fig. 2, B, C) forms the cuff, which is inflated by means of a syringe. This 
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method of using the spring-coil itself as an air-channel is, I believe, original. 
Actually this instrument was used at first with the cuff in the bronchus, the idea 
being that in this position the bulk of the cuff would not prevent suction on the 
opposite side. This proved impracticable for two reasons ; firstly because there 
was an obvious risk of occluding the upper lobe bronchus when the instrument 
was used on the right side, and secondly because the small balloon could easily be 
dislodged by surgical traction within the thorax or even by respiratory movements. 
This is explained by the fact that bronchi elongate and contract during respiration 
whereas the tube is more or less rigid longitudinally. 

In the trachea, on the other hand, a much larger balloon can be used, and with 
the greater purchase afforded thereby, there is iuss risk of the tube being dislodged 
from its correct position. 

(3) The third method entails the use of an endotracheal tube for anesthesia 
combined with the insertion into the bronchus on the affected side of a suction 
catheter bearing a balloon to close off the main bronchus. At first I carried out 
this manceuvre with a laryngoscope and the directional aid of a stilette, but here 
again with a view to more accurate deposition of the catheter, I devised the 
combined tracheoscope and anesthetic tube now shown (fig. 3). When this 





instrument is used, the larynx is cocainized as for bronchoscopy. The tracheoscope 
is then inserted, and the suction catheter passed through its lumen into the bronchus 
on the affected side before induction of anesthesia. When the catheter is in position 
the carrier (fig. 3A) is withdrawn, leaving the anesthetic tube (fig. 3B) in the trachea. 
In this way the protection of suction is in force before the dislodgment of secretions 
can occur, as it is liable to do, during the induction period. If desired, an inflatable 
cuff can be mounted on the part which lies in the trachea. 

It is apparent that the first method described has been evolved with a view to 
removal of bronchial secretions while the operation is in progress. In the second 
method the object aimed at is to confine the secretions, at any rate, to the affected 
lung, without any attempt at removal during the operation. The third method 
may be described as a combination of the other two. The effective application of 
any of these methods depends naturally on the dexterity of the anesthetist and also 
to some extent on the age and development of the patient. 

Method 1 is applicable to patients of any age, but the accurate insertion of tubes 
or catheters bearing inflatable cuffs may be a matter of some difficulty and should 
not be attempted in small children. 

Method 2 is particularly suited to pneumonectomy. When used for lobectomy, 
since suction is not provided, there is a considerable risk of secretions being trans- 
ferred to the sound lobe during manipulation of the lobe to be removed. 
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Method 3 appears to be a logical method of dealing with the problems of 
lobectomy. It provides for suction without any interference with anesthesia. The 
affected lung is deflated and easy to handle. The small balloon prevents secretions 
from reaching the trachea in the intervals when suction is not applied. The 
flexibility of the rubber cap allows for movement of the catheter in accordance with 
the movements of the bronchus at the distal end. 

The majority of lobectomies are undertaken for lower lobe lesions. With 
greater practice there appears to be no reason why the balloon should not be placed 
distally to the origin of the upper lobe bronchus in these cases, thereby protecting 
the upper lobe and ensuring its function during the operation. 

Carbon-dioxide absorption.—Whether administration is by face-piece or by 
intubation carbon-dioxide absorption offers advantages which are likely to lead to 
its evplication whenever possible with gas or vapour anesthesia. 

Aay device or agent which assists in preventing hyperpncea is of material help 
to both surgeon and patient. Carbon-dioxide absorption fulfils this object. It is 
economical—a factor of considerable importance with cyclopropane. It prevents 
the odour of the anesthetic from disturbing the operator and his assistants. It 
lessens the risk of ignition of inflammable gases. 

Positive pressure-—Whatever difference of opinion there may be as to the 
necessity, or otherwise, for intubation in certain thoracic operations, it is 
generally held that positive-pressure anesthesia is necessary when the thorax , 
is open and the pleura free. Sellors (1933a) goes so far as to say that 
positive pressure is a sine qua non under these conditions. The use of low 
positive pressure is a common practice with gaseous anesthetics. It assists 
pulmonary ventilation and absolves the patient from the extra work of overcoming 
the inertia of a column of gas. While positive pressure is obviously essential in the 
rare event of bilateral pneumothorax and in emergencies the necessity for it in 
every thoracotomy is not so apparent. 

The respiration of a patient undergoing thoracotomy under spinal analgesia is 
interesting in this connexion. Here not only is the thorax open, but some of the 
accessory muscles of respiration are paralysed, and yet the patient continues to 
breathe, with remarkable absence of dyspnoea or cyanosis. 

Apart from the question of assisting ventilation, however, it appears to me that 
when sputum is abundant, pressure sufficient to inflate a diseased ‘lung involves 
definite risks in its application. Constant positive pressure applied through a face- 
piece endotracheal tube at a level high enough to abolish respiratory movement or 
reduce it to a minimum, is an impediment to pulmonary circulation. It is necessary 
therefore to reduce the pressure at intervals. During these intervals, however short, 
secretions are liable to reach a point from which they may not only be aspirated, 
but actually forced into another lobe or into the opposite lung when the pressure is 
raised again. 

Amergencies apart, the only instance in which positive pressure is of value is in 
the presence of a bronchial fistula. Here, however, the term is anomalous, for the 
fistula is, in effect, a safety-valve which prevents the pressure from being raised 
appreciably. In such a case blood and secretions are diverted externally, via the 
fistula, rather by the increased volume of the gases than by their pressure. 

Whether the thorax is open or not, it is my own practice to use the lowest 
pressure consistent with smooth anesthesia. In lobectomy this pressure is fre- 
quently less than 1 mm. of mercury as measured by a water manometer ; rarely is 
itabove 8 mm. of mercury. It appears to me illogical to apply positive pressure 
greater than this to diseased lung tissue if it can be avoided. 

Conclusions.—The practice of using local analgesia in preference to general 
anesthesia is clearly sound in thoracic surgery, since the relatively greater 
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disadvantages of the latter are avoided. On this basis it may be argued that 
local analgesia should be given first preference whenever possible. 

Spinal analgesia has already been referred to. In the opinion of Shields, who 
weighs his arguments carefully, spinal analgesia is in every respect superior to other 
methods in lower lobectomy and lower thoracoplasty. My own experience confirms 
this opinion. 

The quickly-acting barbiturates are useful in short operations. It is not 
improbable that by means of continuous injection some of the new members of 
the group may prove their value in major procedures. 

While the majority of patients in this country demand to be unconscious during 
operation, and since the apparatus employed for delivering gaseous anesthetics gives 
controllability, assists pulmonary ventilation, and provides sufficient positive pressure 
should this be required in emergency, the choice of anesthetic at present lies 
between nitrous-oxide-and-oxygen—with vinyl ether. or chloroform in the back- 
ground as an adjuvant—and cyclopropane. The respective position of these agents 
in the surgery of the chest, and the limitation of choice imposed by diathermy have 
been discussed. 

This account of anesthesia in major thoracic surgery, and in lobectomy in 
particular, may be disappointing to many but I make no excuse for this, for 
the experimental stage is not yet passed. It would be well to bear in mind 
however, that the removal of the whole or part of a lung is still an operation of 
gravity. However great the improvement in anesthesia in the future, there will 
surely remain a limit to what the surgeon can accomplish in the chest with 
reasouable immediate safety and reasonable hope of cure. 
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Discussion.— Mr. C. LANGTON HEWER said that he preferred endotracheal cyclopropane- 
oxygen for major intrathoracic surgery if diathermy was not used. This gave perfect 
oxygenation with minimal respiratory movement. If sputum was present, intermittent 
tracheal suction was employed through a small catheter whose end lay at the bifurcation of 
the trachea. This comparatively simple technique prevented the complete puimonary 
collapse which occurred when bronchial suction with a ballooned catheter was used. 
{f there was any question of secretion remaining at the end of the operation, bronchoscopic 
suction was employed. When cyclopropane was unobtainable, the closed-circuit technique 
with nitrous-oxide-oxygen and minimal di-vinyl-ether through an endotracheal tube gave 
nearly as good results. When the surgeon used the diathermic cautery for the division of 
lung tissue, chloroform must be substituted. 

It was remarkable that there was not more respiratory distress when high spinal block 
was used with one pleural cavity open. The explanation seemed to be that while the 
posterior (sensory) root block was complete, anterior (motor) paralysis was incomplete—a 
condition remarked upon by the late Dr. Howard Jones. 

For operations upon the thoracic wall—such as thoracoplasty and apicolysis—preliminary 
omnopon-scopolamine followed by pure nitrous-oxide-oxygen was quite adequate unless 
excessive sputum was present. 

If a, full basal narcosis was desired, intravenous sodium evipan was preferable to other 
types, owing to the rapidity with which reflexes reappeared. 
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A valuable anti-shock precaution was the introduction ofa rectal tube after the induction 
ofanesthesia. During the later stages of the operation 1 litre of 5% glucose in normal saline 
at 120° IF’. was run in slowly (in adults). It had been shown that an anesthetized patient 
retained about twice as much fluid by the rectum as a conscious one. 


Mr. H. P. NELSON said that he preferred to have the aspiration tube in the trachea, and 
found that this was sufficient to prevent any gross obstruction by pus squeezed from the 
affected lobe. 

He had carried out bronchoscopy after lobectomy a great many times and was convinced 
of its value; even when suction. had been employed during the operation and the patient 
seemed “ dry”’ he frequently found blood and pus on the good side. Since employing this 
procedure he had scarcely had any cases of post-operative infection of the good lung. 

He did not like cyclopropane for thoracoplasties, as it tended to make the patient bleed 
very freely. 


Dr. G. HOCHSCHILD said that there was one point which he wished to make, namely, a 
difference in technique in relation to spinal analgesia. 

He advocated the making of the spinal puncture in the lateral position, the side to be 
operated upon being uppermost. The patient was kept in this position, with the head of the 
table tilted downwards to the required angle. As the hypobaric solution of percaine was 
used, the effect of the drug was to produce unilateral anesthesia only, i.e. on the side to 
be operated upon; in this way the respiratory muscles of the sound side were not impaired 
in their function, and so respiration on that side proceeded normally. 


Mr. 1. W. MAGILL (in reply) said that any tendency towards atelectasis occasioned by 
suction through a cuff-bearing catheter could be overcome by inflation after ligature of the 
stump, or by aspiration of air from the pleural cavity after closure of the chest wall. When 
immediate post-operative suction by the bronchoscope revealed the presence of blood or 
secretion on the opposite side, it was clear that the suction carried out by the anwsthetist 
had been inadequate. 

With regard to spinal analgesia: He had not exceeded 15 c.c. of 1: 1,500 percaine 
in any case. 

The combination of abundance of oxygen with carbon-dioxide absorption made a con- 
siderable contribution to the quiet respiration noticeable with cyclopropane. Carbon-dioxide 
absorption could be used with advantage to diminish respiratory rate and excursion when 
nitrous-oxide-oxygen was employed. 
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The Pharmacological Action and Clinical Use of Drugs with a 
Camphor- and Coramine-like Action 


By EK. C. Dopps, M.D. 


THE search for a stimulant of respiratory function and, in fact, of the central 
nervous system in general, has been the subject of experimentation for all time. It 
is not proposed to discuss in detail the historical aspect of this subject since many 
of the stimulants popular years aga have now completely dropped out of use since 
the more éxact methods of pharmacological experimentation have proved their 
inactivity. For the purposes of the present discussion we can confine our attention 
to two groups of compounds: Firstly, those related to camphor, and secondly, those 
related to pyridine, and it is with the latter that we shall be more concerned. 

The molecular structure of camphor and its related compound, the sodium salt 
of camphosulphonie acid, is shown by the following formule. 





Sodium 
Camphor Camphor sulphonate 
Ch... ee CH2——— CH CH, 
CH,-C -CH, | CH,— tae 
hee | oF CH, ee mn OD 
CH, CHs 


From the molecular configuration it can be seen that a number of isomers are 
possible. The naturally occurring camphor is dextro-rotatory and the synthetic 
camphor racemic, but a levo-rotatory compound is known. The action of the latter 
is stated to be more powerful on the central nervous system, but from the general 
pharmacological standpoint we may regard the three compounds as equally active. 
The camphor described in the British Pharmacopaia is the naturally occurring 
product, already remarked as dextro-rotatory. The pharmacology of camphor is so 
well known that I do not propose to discuss it in detail. We are only concerned 
with its general effect, and at the outset we must emphasize that one of the main 
difficulties in studying camphor, either pharmacologically or therapeutically, is its 
marked insolubility. It may be administered in oily solution and in this form is 
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said to be absorbed from the alimentary tract and, of course, following subcutaneous 
injection. In the body it is oxidized to an alcohol called camphorol, which is 
excreted in conjunction with glycuronic acid. Pharmacologically, therefore, it would 
appear that the action of camphor can, at the best of times, only be very brief. 
The main action of camphor is on the circulatory system and it shows an inconstant 
stimulation of cardiac contraction and removal of arrhythmias. In the words of 
Sollmann : “ The response is, however, inconstant ; and only doubtful support of the 
claimed therapeutic action.” This also applies to its action on respiration ; in the 
words of the above-mentioned authority: “ The effect of non-convulsant doses are 
slight and inconstant.” It is no exaggeration to say that experienced pharma- 
cologists would find great difficulty in supporting the claims of clinicians that 
camphor in oil is a powerful stimulant of respiration and circulation. It is difficult 
to assess the value of its use in collapsed and moribund patients. 

The difficulty of its insolubility has been overcome by the use of the sodium 
salt of camphorsulphonic acid (sodium camphorsulphonate) which has the advantage 
of being easily soluble in water, and it has been recommended that it should be used 
in a 15% solution. The toxicity of this compound is very slight and pharmacological 
experiments have shown it to possess all the activity of camphor with the «dded 
advantage of solubility. Thus the slight, but definite action of camphor on 
respiration and the cardiovascular system is rendered surer through even distribution 
and absorption. Its use has been recommended in cases in which stimulation of a 
patient who is to receive a transfusion, is required. 

The compounds of pyridine include the group of circulatory stimulants which are 
familiar under the names of nicotine, lobeline, and sparteine. The structure of these 
compounds can be seen from the following formule. We shall also be concerned 
with one other compound—namely, the 8-carboxylic acid diethylamide of pyridine 
which is known more familiarly as coramine. 


CH 


CH CH,-——CH, CH, 
ea Jeni  § OH 


CH N C.H.-CO-CH>-CH CH-CH>CH- C,H, 
N NCH, 
Nicotine Lobeline 


CH, CH CH; 


CH, CH—-CH—CHh, CH C—co—Nn’ 
| | c 
= 9 CH,—N ons CH —CH, CH CH ‘c " (Coramine) 


2s 
CH, CHyCH—CH CH, N 
CH, 
Sparteine Pyridine B-carboxylic acid 
diethylamide 


It can be seen that these four compounds have one feature in common, namely 
the pyridine ring, and they all possess the power of stimulating respiration. From the 
quantitative point of view, coramine is much more powerful than the other three. 
The injection of such small quantities as 50 mgm. into a 2 kg. rabbit will produce a 
very marked change in respiration. From the respiratory point of view a very 
interesting problem arises as to whether these compounds act by direct central 
stimulation, or peripherally, through the sino-aortic nerve-endings. The work of 
Heymans and his colleagues at Ghent has shown that it is possible to obtain 
respiratory stimulation by passing the stimulant over the sino-aortic nerve terminals. 
The action of respiratory stimulants may therefore be separated and placed under 
two headings: (1) Those that act peripherally and (2) those that act central’y. 
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Nicotine and lobeline, in small quantities appear to act peripherally, but larger doses 
act by direct stimulation of the respiratory centre. With regard to coramine, the 
action appears to be merely central, since the action on an animal whose sinuses 
have been denervated appears to be unaffected. 

It is with coramine that we are here mainly concerned, since this drug has now 
obtained for itself an established position in the treatment of conditions in which 
stimulation of respiration and circulation are required. We must therefore consider 
the pharmacological data before proceeding to the clinical. Unlike camphor, coramine 
exhibits a very powerful pharmacological effect in small doses, by mouth or 
intravenously, and a marked stimulation of the depth and frequency of respiration, 
together with an increase in the force of cardiac contraction, shown by an increase in 
blood-pressure. If it is given in large doses to animals definite evidence of cerebral 
stimulation can be seen, since the animal becomes nervous and jumpy, whilst slightly 
larger doses may produce convulsions. It can be proved that the action on the 
heart is entirely through the central nervous system, and therefore it is unfair in 
every way to compare this drug with digitalis. It is also possible to obtain evidence 
that coramine constricts the peripheral blood-vessels. There is no doubt concerning 
these pharmacological actions, since they have been confirmed in a number of 
laboratories. 

Turning now to the clinical side, it is my intention only to introduce the main 
indications. The drug has been used extensively in all conditions associated with 
shock and depressed circulatory and respiratory states. These include, among the 
most prominent, diabetic coma, post-anesthetic collapse, pneumonia in certain 
stages, and a number of other conditions. It can well be seen that from the 
pharmacological data presented, very valuable results should be expected with this 
substance. I will here only relate my own experience with regard to the drug’s 
action in diabetic coma. 

In diabetic coma the blood-pressure is usually low, and the patient suffers from 
a very depressed circulation, the force of cardiac contraction being poor. In the 
terminal stages the pulse is imperceptible at the wrist, and the colour of the patient 
is very bad. An injection, intravenously, of large doses of coramine produces 
an immediate change in the patient. The pulse becomes perceptible at the wrist, 
and the colour will return. There can be no doubt that if the diabetic condition 
can be got in hand, such a patient will have very much better chance than one 
whose circulation has not been stimulated. Other drugs, such as adrenaline and 
ephedrine, appear to have little or no effect on this condition. 


Discussion.—Dr. R. A. YOUNG said that it was always a joy when a drug which had 
been used empirically with apparent success was established as useful by scientific authority. 
He remembered that camphor had been regarded by pharmacologists as being of little or no 
use as a cardiac or respiratory stimulant, but many physicians had been glad to employ it in 
cases of pneumonia, and had thought that it was helpful. Another group of drugs, of which 
coramine was a notable example, had established a reputation clinically, and it was gratifying 
to find that the pharmacologists showed that their investigation of drugs of this kind afforded 
a scientific justification for their use. He (Dr. Young) had employed these drugs for many 
years, as a substitute for camphor, at first subcutaneously and intramuscularly, and more 
recently by the intravenous route, and he had seen what he regarded as dramatic results. 
He instanced the case of a young man admitted in a collapsed condition with spontaneous 
pneumothorax. He was unconscious, cold, and blue. The intravenous administration of 
5 c.c. of coramine had produced « rapid change. The patient became conscious; he sat up, 
and his pulse and colour improved, so that removal of air by means of a reversed pneumo- 
thorax apparatus became possible. He (the speaker) had also used coramine in the 
treatment of pneumonia, for which he believed it to be valuable. 

One disadvantage of its subcutaneous use was that occasionally patients became a little 
intolerant, since the injections were sometimes painful and led to areas of cutaneous redness 
and infiltration. 
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DISCUSSION ON PHYSIOLOGICAL FACTORS 
INFLUENCING THE ACTION OF INSULIN 


Dr. H. P. Himsworth: The dietetic factor.—The revolution in the treatment 
of diabetes mellitus that occurred as a result of the introduction of insulin was 
emphatically a revolution in the change that it wrought in the clinical course of 
the disease, but it was not a revolution in the sense of altering our ideas of diabetes. 
The possible existence of insulin had been foreseen and when it became available its 
effects were found to be in accord with theoretical expectations founded on the 
current conceptions of the pathology of the disease. The factor whose absence in 
diabetes reduced the ability of the patient to dispose of carbohydrate had been found, 
and it was assumed that administration of this factor in increasing amounts would 
proportionately increase the patient’s capacity to deal with ingested carbohydrate. 
But shortly after the introduction of this new remedy a second revolution occurred 
which was revolutionary in a more complete sense of the word. I refer to the 
introduction into diabetic therapeutics of high carbohydrate diets. The results of 
this dietetic measure were not only unexpected from a clinical point of view, but 
they were entirely out of agreement with our previous conceptions of the disease. 
The success of the new measure was undeniable, and it speedily became obvious that 
if our understanding of the disease were to be aligned with our practical experience, 
some explanation must be found for the clinical paradox that if a diabetic were 
balanced on a low carbohydrate diet and insulin, then the giving of an equicaloric 
diet containing treble or quadruple the previous amount of carbohydrate resulted in 
many cases in no disturbance of the “ balance” or increase in insulin requirements. 

It was with the object of searching for the explanation of this paradox that the 
following work was undertaken. The answers to two questions were sought: 
(1) Why did the giving of more carbohydrate result in an apparent improvement in 
the tolerance of patients for carbohydrate ? (2) Why did the same measure result in 
an apparent increase in the ability of the injected insulin to dispose of carbohydrate? 

Before investigating these questions in diabetic patients a search was made for 
observations regarding the effect of diet on the sugar tolerance and on the action of 
insulin in normal individuals, and relevant evidence was found to be available. 

That tne sugar tolerance of healthy men was lowered by starvation was noted 
by Claude Bernard (1877), but his observation did not excite sufficient interest to 
stimulate further investigation, although from time to time occasional references 
were made to this phenomenon in the literature. In 1926, however, Adlersberg 
and Porges reported that a carbohydrate poor diet decreased the sugar tolerance of 
healthy men, whilst a carbohydrate rich diet increased it, and in the following year 
Sweeney (1927) showed that starvation and fat diets impair, protein diets do not 
influence, whilst carbohydrate diets improve the normal sugar tolerance curve. It 
is noteworthy that in both these latter papers a connexion was suggested between 
the beneficial effect of carbohydrate rich diets on the sugar tolerance and the 
progressive improvement shown by successive blood-sugar curves resulting from 
periodic doses of glucose. This phenomenon originally described by Hamman and 
Hirschman (1919) is now usually referred to as the Staub-Traugott effect. 

Little information was available regarding the effect of variations in diet upon 
insulin action. Abderhalden and Wertheimer (1924) and Bainbridge (1925) reported 
that animals were more sensitive to insulin when receiving a starchy diet than when 
they were receiving a fatty diet or were starving ; Tiitso (1925-26) demonstrated that 
the blood-sugar fell more slowly in starving animals after injection of insulin than 
in those allowed unrestricted food, and more recently Hynd and Rotter (1931) showed 
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that after insulin animals receiving a carbohydrate diet convulse earlier than those 
receiving a fatty diet. 

These recorded observations suggested to me that a correlation probably existed 
between the effect of diet on the sugar tolerance and its effect upon the efficiency 
with which insulin acted in healthy men, and experiments were carried out to 
investigate this suggestion. 

Healthy young men were admitted to the hospital ward and given a low carbo- 
hydrate—high fat diet. After one week of this régime their sugar tolerance was 
found by carrying out a blood-suga: tolerance curve after 50 grammes of glucose by 
mouth ; and the efficiency with which they reacted to insulin was tested by noting 
the speed with which a standard dose of insulin depressed the blood-sugar in the 
fasting state. They were then given an equicaloric high carbohydrate—low fat diet 
and the glucose tolerance and insulin depression tests performed again. It was found 
that the low carbohydrate—-high fat diet which impaired sugar tolerance also 
decreased the rate at which a standard dose of insulin depressed the blood-sugar, 
i.e. impaired the sensitivity to insulin, whilst the high carbohydrate—low fat diet 
improved the sugar tolerance and increased the sensitivity to insulin (Himsworth, 
1932, 1933, 1934b). This result was confirmed upon animals (Himsworth, 1934a). 
It was further shown that both in animals and men the improvement in sugar 
tolerance resulting from periodic doses of glucose—the Staub-Traugott effect—was 
associated with a corresponding improvement in sensitivity to insulin. The general 
conclusion was thus reached that those dietetic factors which improve sugar tolerance 
also increase the sensitivity to insulin, whilst those factors which impair sugar 
tolerance co-incidentally decrease the sensitivity to insulin. 

The next step in the inquiry was to decide what factor was responsible for this 
effect. It was necessary first to examine certain factors which might influence 
glucose tolerance indirectly through the agency of the diet. 

The first of these factors was that of change in the reaction of the blood. 
Haldane, Wigglesworth, and Woodrow (1924) showed that, in healthy men, rapid 
and temporary changes in tissue reaction either to the alkaline or acid side influenced 
sugar tolerance adversely. Du Vigneaud and Karr (1925) claimed that, in rabbits, 
administration of alkali neutralized the adverse effect of fat diets and starvation 
upon the sugar tolerance. It appeared possible, therefore, that the decrease in sugar 
tolerance and insulin sensitivity found after a change from a high carbohydrate— 
low fat diet to a low carbohydrate—high fat diet might be due to the induction of a 
change in the reaction of the blood to the acid side. On investigating this point I 
found (Himsworth, 1934c) that the pH of the blood remained the same whether a 
healthy subject was taking a high carbohydrate—low fat diet or a low carbohydrate— 
high fat diet; that when the subject was taking the high fat diet the production of 
a compensated alkalosis for ten days produced no improvement in sugar tolerance 
or insulin sensitivity, and that when the subject was taking the high carbohydrate 
diet the production, for the same length of time, of a compensated acidosis, did not 
impair glucose tolerance and insulin sensitivity. Thus change in sugar tolerance 
and insulin sensitivity was not due to change in the reaction of the tissues. 

The next factor was that of ketosis. Graham and his co-workers (1932) suggested 
that the beneficial effects of high carbohydrate diets in diabetes mellitus might be 
due to the effect of these diets in reducing the amounts of ketone bodies produced 
in the course of metabolism. On investigation it was found that the presence or 
absence of a ketosis had no influence upon glucose tolerance or insulin sensitivity 
(Himsworth, 1934c). 

Thirdly, Heller (1929, 1935) reported and Laughton and Macallum (1932) 
confirmed the presence in the duodenum of a factor which it is suggested is liberated 
by ingestion of food and, circulating in the blood-stream, stimulates the secretion of 
insulin. Evidence against this factor—duodenin—being responsible for the improve- 
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ment in sugar tolerance and insulin sensitivity was provided by the observation that 
these changes could be produced by intravenous injection of glucose. 

The question now arose as to which dietetic component was responsible for the 
change in glucose tolerance and sensitivity to insulin consequent upon change in 
composition of the diet. Five possibilities presented themselves. The effective 
component might be change in the calory value of the diet, or change in the amount 
of fat, or protein or carbohydrate in the diet, or change in the ketogenic-antiketogenic 
ratio of the diet. 

Healthy young men were admitted to the hospital wards and received the various 
diets under strictly controlled conditions. Glucose tolerance and insulin depression 
curves were carried out at the end of each period on a particular diet. Comparison 
of the different glucose tolerance and insulin depression curves was made by the 
method of areas which I have shown is extremely accurate (Himsworth 1935). A 
group of these normal subjects were given a series of diets in which the caloric 
value and protein content remained constant but in. which, in successive diets, the 
carbohydrate content increased by equal increments, and the fat content decreased 
by corresponding equicaloric decrements. On passing progressively through the 
series from the low carbohydrate—high fat to the high carbohydrate—low fat diet, the 
characteristic change in sugar tolerance and insulin sensitivity occurred. The 
responsible dietetic factor cannot, therefore, be change in the protein content or in 
the calory value of the diet. On another series of normals it was demonstrated by 
appropriate variations in diet that the ketogenic-antiketogenic ratio was not the 
responsible dietetic factor, and in another series of experiments that it was not the 
change in the fat content of the diet. Finally it was shown that if the carbohydrate 
content of the diet was kept constant, other components of the diet might be changed 
without altering either the glucose tolerance or the insulin sensitivity. It was thus 
proved that neither the calory value nor the ketogenic-antiketogenic ratio, nor the 
protein content, nor the fat content of the diet influenced glucose tolerance or 
sensitivity to insulin; but that the sole dietetic factor influencing these tests was the 
absolute amount of carbohydrate in the diet (Himsworth, 1935). 

The quantitative nature of these experiments permit the construction of curves 
which express the relationship of variation in the carbohydrate content of the diet 
to change either of glucose tolerance or of insulin sensitivity. I have called these 
the “ determination curve of glucose tolerance” and the “ determination curve of 
insulin sensitivity,” respectively, and it is found that one curve expresses the 
relationship for all normal subjects. When the change in sugar tolerance or insulin 
sensitivity resulting from a single alteration in the carbohydrate content of the 
diet is known, the sugar tolerance or insulin sensitivity corresponding to any other 
alteration in dietary carbohydrate can be calculated, and such calculations agree 
very closely with those obtained by actual measurement. 

Now the “determination curve of glucose tolerance” and the “ determination 
curve of insulin sensitivity ’’ are exactly the same in shape. Obviously a relation- 
ship exists between them. This relationship is revealed when the change in glucose 
tolerance and the change in insulin sensitivity produced by the same alteration in 
dietary carbohydrate are plotted against each other. The relationship is shown by 
a straight line inclined at 45° to the horizontal. This can have only one meaning. 
The change in glucose tolerance consequent upon variation in the carbohydrate 
content of the diet is completely accounted for by change in the sensitivity of the 
subject to the insulin secreted by his own pancreas. 

We thus arrive at the conclusion that the efficiency with which both the injected 
insulin and the insulin secreted by the panereas act in the body is determined by 
the sensitivity of the body to insulin, and this sensitivity is controlled by the 
carbohydrate content of the diet. 

The bearing of these results upon the beneficial effects of high carbohydrate diets 
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on ordinary diabetics and upon the success of the method of treating comatose 
diabetics with large doses of glucose, is evident. In either case the adminis- 
tration of carbohydrate increases the sensitivity of the body to insulin and 
thus increases the efficiency of each unit available, whether this is derived 
naturally from the patient’s pancreas, or artificially from injection. Direct 
clinical evidence in support of this conclusion is provided by the work of Ellis 
(1934). 

Now, when it w.s realized that the efficiency with which insulin acted in the 
body was determined by this state of insulin sensitivity it became evident that a 
type of diabetes mellitus might exist which was due, not to lack of insulin, but to 
insensitivity of the body to insulin. Attempts were accordingly made to differentiate 
such cases (Himsworth, 1936). The test used for this purpose was founded on the 
observation, previously made on animals (Himsworth, 1934a) that the degree to 
which insulin suppressed the hyperglycemia following administration of glucose was 
proportional to the sensitivity of the animal to insulin. 

The diabetic cases investigated were all balanced satisfactorily. Their sugar 
tolerance curve after oral glucose was first determined and then the blood-sugar 
curve following the same dose of glucose when given along with an intravenous 
injection of insulin. Two types of diabetics were distinguished by this test. In 
one, which I have called the insulin-sensitive type, there was a marked difference 
between the curve after glucose alone and the curve after simultaneous glucose and 
insulin. In these cases the injected insulin manifested its effect immediately by 
suppressing the hyperglycemia. In the other type, which I have called the insulin- 
insensitive type, there was little difference between the two curves; the blood-sugar 
rose immediately and rapidly, whether insulin was injected or not. The reaction of 
the insulin-sensitive diabetic to glucose and insulin is similar to that of a healthy 
subject, but that of the insulin-insensitive type is abnormal. 

The next stage in the inquiry was, therefore, to decide why insulin action was 
impaired in the insulin-insensitive diabetic. 

Broadly speaking, the abnormal blood-sugar curve after glucose and insulin may 
be explained in one of two ways. It may result from derangement of liver function, 
either limitation of storage capacity or excessive secretion of sugar into the blood, 
or it may result from impairment of the peripheral action of insulin in transferring 
sugar from the blood to the tissues. Now after administration of glucose to a normal 
subject as the blood-sugar rises the difference between the sugar content of capillary 
blood and venous blood (A-V difference) increases moderately, showing that sugar 
is being removed from the blood by the peripheral tissues. If, however, insulin is 
given simultaneously with the glucose the increase in A-V difference is enormous. 
It is possible, therefore, by making simultaneous measurements of capillary and of 
venous blood—first after glucose alone and secondly after simultaneous glucose and 
insulin—to decide whether the impairment of function seen in the insulin-insensitive 
diabetics is localized in the liver or in the periphery. 

Capillary-venous blood-sugar curves of this type were carried out on both insulin- 
sensitive and insulin-insensitive diabetics, and the results showed that, in the 
insulin-sensitive diabetics, insulin acted in a normal manner in the periphery whilst 
in the insulin-insensitive diabetics the characteristic action of insulin in promoting 
the removal of sugar from the blood to the peripheral tissues was impaired. It is 
thus clear that we have one type of diabetics who react normally to insulin, and 
another type whose reaction is impaired. It will be seen that if the insulin-sensitive 
diabetic receives an adequate supply of insulin his derangement of carbohydrate 
metabolism will be corrected, but that the insulin-insensitive diabetic, even if he 
receives a normal supply of insulin, will react but slightly to this insulin and will 
manifest the signs of hypo-insulinism, i.e. diabetes mellitus. I, therefore, suggest that 
the disease in the insulin-sensitive diabetic is due to lack of insulin, whilst in the 
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insulin-insensitive diabetic it is due, not to lack of insulin, but to insensitivity of 
the body to insulin {Himsworth, 1936]. 

It is of interest now to inquire whether the phenomenon of insulin insensitivity 
is due to impairment of that same mechanism which in normal subjects produces, 
in response to variations of diet, changes in sensitivity to insulin. Now in insulin- 
insensitive diabetics the impairment of insulin function is in the peripheral tissues ; 
whilst in insulin-sensitive diabetics insulin action is not impaired peripherally. In 
normal animals removal of the liver does not abolish a previously induced sensitivity 
to insulin (Himsworth, unpublished work). The mechanism which is responsible 
for insensitivity in diabetics, therefore, acts peripherally, whilst in normal animals 
insulin sensitivity is a phenomenon occurring in the peripheral tissues. Further, 
sensitivity to insulin is produced by increase of carbohydrate in the diet; insulin- 
sensitive patients, once they have been balanced on a low carbohydrate diet, tolerate 
large increases in dietary carbohydrate without requiring increase in insulin dosage, 
but insulin-insensitive patients show glycosuria after only slight increases of the 
carbohydrate content of the diet. The insulin-sensitive diabetic thus apparently 
reacts like the normal subject by becoming more sensitive to insulin as the dietary 
carbohydrate increases, whilst giving more carbohydrate to the insulin-insensitive 
does not evoke this reaction. There is, therefore, considerable evidence for 
believing that insulin insensitivity in diabetics is due to the absence or limitation of 
the normal mechanism which produces insulin sensitivity. 

As to the nature of the insulin sensitivity mechanism there is as yet no certain 
evidence. It is important to remember that this mechanism acts peripherally and 
that, therefore, any explanation is necessarily incorrect which involves variations of 
sugar secretion by the liver, such as would be brought about by excessive secretion 
of adrenalin or of the “diabetogenic” hormone of the anterior pituitary gland. 
When I first elicited evidence that variations in insulin sensitivity were due to 
variations in the peripheral action of insulin, the simplest way of expressing the 
phenomenon appeared to be in terms of variations either of a peripheral inhibitor, 
or of a substance of the nature of an activator which acted in a complementary 
manner to insulin. Of these two possibilities that of an activator appealed to me 
the more strongly, but in view of the results of Mr. H. P. Marks’ investigations, 
indicating that a substance derived from the anterior pituitary may influence the 
peripheral action of insulin, it may be that the variation is due to an inhibitor. 
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Mr. H. P. Marks: The pituitary factor.—The changes which follow admini- 
stration of insulin may conveniently be considered under two headings: (1) The 
primary lowering of the blood-sugar level, and (2) the restoration of the depressed 
blood-sugar to the original level. 

We will first consider the primary action of insulin, which has been studied in 
its uncomplicated form in the spinal eviscerated cat [1]. This preparation consists 
essentially of a live animal with brain destroyed, in which the liver and intestines 
have been removed from the circulation. As soon as the operation has been 
completed, it is found that the blood-sugar begins to fall spontaneously, and that it 
is necessary to infuse a solution of glucose at a suitable rate, in order to maintain 
the blood-sugar at a steady level. Now this in itself is an observation of some 
importance, for it implies that the liver is the essential source of carbohydrate in the 
body. When now insulin is injected into such a preparation with artificially- 
maintained blood-sugar, the blood-sugar level immediately begins to fall, and the 
extra sugar which disappears can be quantitatively accounted for, mainly as glycogen 
stored in the muscles, and partly also by increased combustion. Such is the primary 
or peripheral action of insulin in the absence of the liver. 

To determine whether insulin exerts a similar action on the liver, numerous 
experiments have been carried out by perfusing the isolated organ, but they have 
never conclusively demonstrated a storage of liver glycogen. 

Turning now to the intact, fasting animal, administration of insulin produces a 
fall in the blood-sugar, just as in the eviscerated preparation. When, however, the 
blood-sugar has fallen to a certain, fairly well-defined level, the recovery phase sets 
in, and the blood-sugar returns to its initial level. This restoration of the blood-sugar 
is commonly attributed to a conversion of liver glycogen into glucose, in response to 
adrenaline secreted by the adrenal medulla. There is ample evidence that such a 
secretion of adrenaline occurs [2]. 

Further proof of the role of adrenaline in this recovery phase is afforded by the 
observation [3] that, in animals from which the adrenal medulla has been extirpated, 
the recovery phase is either completely absent, or is much delayed, so that the 
blood-sugar continues to fall until it reaches the convulsive level. The importance 
of adrenal function is therefore obvious, but this will be considered by another 
contributor to this discussion. 

We will now consider the pituitary gland as it affects insulin action. I will not 
cite the extensive literature dealing with the anomalous action of insulin in certain 
pituitary disorders, but will proceed straight to observations on experimental 
animals. 

When a small dose of insulin, such as would normally produce a reaction of the 
type shown by the continuous curve in fig. 1 is administered to a hypophysectomized 
rabbit, the blood-sugar initially falls in the normal manner, but the recovery phase 
is entirely absent, so that the blood-sugar continues to fall (as shown by the 
intefrupted curve) until the animal dies in convulsions, unless glucose is promptly 
administered. We might at first sight be tempted to attribute this breakdown of 
the recovery mechanism either to a lack of available liver glycogen, or to the absence 
of adrenaline to mobilize it. Actually neither of these explanations will suffice, for 
the effect is observed even when adequate supplies of liver glycogen are available, 
while, on the other hand, the compensatory secretion of adrenaline is found to take 
place at the appropriate moment, just as it does in the normal animal [4]. Further- 
more, the hyperglycemic response to injected adrenaline is found to be impaired, in 
the absence of the pituitary gland. 

Hence we are forced to the conclusion that, in the absence of the pituitary gland, 
the glycogen reserves of the liver are rendered resistant to the mobilizing action of 
adrenaline. This conception is supported by some experiments on the perfused 
livers of hypophysectomized frogs [5] which were found to convert their glycogen 


APRIL—THERAP. 2 *% 














664 Proceedings of the Royal Society of Medicine 34 


into sugar much less readily than normal, both spontaneously and under the action 
of adrenaline. 

The converse effect of an abnormally high response to adrenaline, coupled with 
an exaggerated recovery phase after injection of insulin, has been observed in the 
condition of pituitary excess induced by repeated daily injections of a suitable 
extract of anterior lobe of the pituitary gland. It should be mentioned here that the 
anterior lobe of the pituitary seems to be primarily responsible for the effects 


100 4 


804 


4 











40 4 me ee 4 
( 10 20 0 40 50 60 
Fia. L—-genee of normal (——) and hypophysectomized (- - - - -) rabbits to 4 unit of 
insulin, injected intravenously. 


Ordinates—blood-sugar in mgm. per cent. Abscisse—time in minutes. 


observed. The two upper curves in fig. 2 illustrate the exaggerated recovery seen in 
pituitary excess, as compared with the normal type of recovery. Actually, although 
this response is typical of that produced hy repeated injections of extract, it is, in 
this instance, the result of only one injection, given three hours previously. 

It is clear then that the functional state of the pituitary gland, by its influence 
on the blood-sugar-stabilizing mechanism of the liver, is of fundamental importance 
in determining the way in which an individual will respond to an injection of 
insulin. 

But, quite apart from any action on the liver, it seems that the pituitary may 
influence also the primary hypoglycemic action of insulin. Quite early in this 
work with anterior pituitary extracts, isolated cases were encountered in which the 
action of insulin seemed to have been abolished altogether [4]. At first it was 
thought that the recovery phase had intervened so promptly that the initial fall in 
blood-sugar had been missed, but a subsequent, more careful study of the blood- 
sugar curve (with samples taken at five and ten-minute intervals), has given no 
indication of such a fall. In the two examples shown in the lower part of fig. 2, 
the insulin was given five hours after a subcutaneous injection of an extract 
equivalent to 5grm. of fresh tissue. Inneither case does the extract of itself produce 
any substantial alteration of the blood-sugar level. As regards the primary effect 
of insulin, this seems to have been completely abolished in the one case, while in the 
other case its onset was delayed by about half an hour. 

It is interesting to consider this latter insulin response in relation to the response 
given by the normal and the hypophysectomized animal respectively. If we study 
tig. 1 more closely, we see in the normal animal some evidence of an initial rise in 
blood-sugar, or at any rate of a latent period, which is somewhat less marked in the 











on 


ith 
he 
ble 
he 
sts 


in 
sh 
in 


ce 
ce 
of 


Ly 
‘is 
AS 
in 
10 


2, 


a.) 
ct 


36 
ly 
in 





35 Section of Therapeutics and Pharmacology 665 


absence of the pituitary gland. In the case of pituitary excess which we have just 
been considering, the latent period is extended to half an hour. 

It seems to me that these insulin responses bear a striking resemblance to those 
observed by Dr. Himsworth on diets containing various amounts of carbohydrates. 
If, as we have good reason to believe, the anterior lobe of the pituitary is particularly 
concerned in the production of carbohydrate from protein or fat, we may expect it 
to be most active when the diet is poor in carbohydrate, since the greatest demands 
will then be made upon it. Itis not surprising, therefore, that the insulin response 
on this diet bears a resemblance to that seen in pituitary excess. Conversely, on a 
diet rich in carbohydrate, the pituitary is probably in a resting condition, so that 
the insulin response resembles that seen in pituitary deficiency. 

Whatever the significance of this type of response, it is evidently quite different 
from the exaggerated recovery illustrated in the upper curves of fig. 2. 
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Support for the view that we are really concerned with an inhibition of the 


primary effect of insulin, is afforded by some experiments on eviscerated cats, now 
in progress. I have, in fact, observed a considerably diminished effect of insulin, 
both in lowering the blood-sugar and depositing muscle glycogen, in eviscerated, spinal 
cats previously treated with pituitary extract. 

In conclusion, a few words should be said about the relation of the pituitary 
body to the other endocrine glands. The thyrotropic function of the anterior lobe 
is now well established, and no doubt in many cases the pituitary gland plays an 
important role in determining the functional state of the thyroid gland. However, 
the effects on insulin response which I have already discussed do not arise out of an 
effect upon the thyroid gland, for they are observed equally well in the absence of 
the thyroid gland. Further, although the actions of the two glands have much in 
common, pituitary deficiency cannot be compensated by artificially induced thyroid 
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excess. It has been claimed also that the pituitary body exerts a similar controlling 
influence over the growth and function of the pancreas and the adrenal cortex. 

To summarize: It seems that the anterior lobe of the pituitary may affect 
insulin response in two distinct ways. Firstly, it may accelerate recovery from 
insulin hypoglycemia by facilitating the mobilization of liver glycogen, and secondly, 
it may exert a direct inhibitory effect upon the primary hypoglycemic action of 
insulin. It is also probable that insulin response is affected indirectly by action on 
the other endocrine glands concerned. 
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Dr. Levy Simpson : 7'he adrenal factor.—Said that in any discussion on carbo- 
hydrate metabolism it was important to appreciate the fundamental cycle: Liver 
glycogen — blood glucose —> muscle glycogen —> blood lactic acid —> liver glycogen. 

Apart from an acceleration of oxidation of the glucose molecule, insulin retarded 
hepatic glycogenolysis, and assisted the synthesis of muscle glycogen from blood 
glucose, all these factors helping to reduce the sugar content of the blood. Adrenaline, 
on the other hand, accelerated glycogenolysis, both in liver and muscle, thus 
increasing the blood-sugar and the blood lactic acid respectively. Lactic acid was 
the end-product of muscle carbohydrate metabolism (Fletcher and Hopkins) and if 
the liver was cut out of the circulation adrenaline produced a decrease in muscle 
glycogen, and an increase in blood lactic acid, but no increase in blood glucose; 
thus muscle glycogen could not be converted into glucose without the intermediate 
formation of liver glycogen from lactic acid. Muscle glycogen was constantly 
decreased after adrenaline, but liver glycogen was initially decreased, and later 
increased, the latter being due to the preponderance of the process: muscle glycogen 
—> lactic acid —~> liver glycogen. 

Adrenaline also raised the respiratory quotient and the basal metabolism, not by 
direct action on the glucose molecule, but as a result of producing a high concentra- 
tion of glucose for combustion. Insulin increased the glycogen content of muscle, 
and that of liver in young fasting rabbits (Goldblatt). Under other conditions 
insulin might produce a paradoxical decrease of liver glycogen ; but if the liver was 
perfused the amount of glucose obtained was much less when insulin was previously 
given, and much greater if the animal was depancreatized (or if adrenaline was 
given), thus showing the inhibitory action of insulin on hepatic glycogenolysis. After 
adrenalectomy the liver and muscle glycogen both decreased, the blood-sugar fell 
(rats) and the lactic acid increased, but extract of the suprarenal cortex abolished 
these changes (Britton and Silvette). It might be that normally cortical extract 
was responsible for the change of lactic acid into liver glycogen, thus completing 
the circle (vide supra), there being no evidence that either adrenaline or insulin 
directly influenced this link. Britton and Silvette had found that in the normal 
young rats cortical extract increased liver and muscle glycogen and raised blood- 
sugar. Levy Simpson had found no influence of cortical extract on the blood-sugar 
of normal men, or in diabetes mellitus or Addison’s disease when observations were 
made for four hours after the intravenous injection of 20 c.c.; nor did it influence 
hypoglycemic convulsions after insulin. The action of cortin, therefore, except in 
small, young animals, was not a rapid one on the blood-sugar, but a more gradual 
process favouring the synthesis of muscle and liver glycogen. In adrenalectomized 
dogs glucose perfusion did not appreciably increase muscle glycogen unless cortin 
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was added: it was of interest that insulin in this experiment appeared to act 
similarly to cortin in aiding glycogen storage (Foglia and others). 

Pancreatectomy resulted in a diminution of liver glycogen and, to a less extent, of 
muscle glycogen with a rise in blood-sugar. If this operation was followed by 
adrenalectomy the blood-sugar might be lowered but the liver and muscle glycogen 
was still further depleted, showing that the apparent compensation was only 
superficial. Adrenaline and insulin both produced an increase in muscle hexose- 
phosphate and a decrease in the inorganic phosphorus of the blood and the urine. 
The insulin action, however, did not occur if glucose was given at the same time, or 
if the animal was adrenalectomized, showing that the increase of hexose-phosphate 
was really due to the liberation of adrenaline in the hypoglycemic phase. 

That adrenaline is secreted during insulin hypoglycemia had been proved in 
animals in several ways: (1) Recovery from insulin hypoglycw#mia was delayed or 
prevented by ergotamine or after adrenalectomy or after removal of the adrenal 
medulla; (2) acceleration of the denervated heart, or dilatation of the denervated 
iris ; (3) after subconvulsive doses of insulin the adrenal gland weighed more and 
contained more adrenaline whereas after convulsive doses of insulin the adrenaline 
content was very low (Gohan); (4) Houssay’s cross-circulation experiments. 

In man, however, proof had not been readily forthcoming. Freeman, Smithwick, 
and White showed that a denervated foot (unilateral section of the lumbar sympa- 
thetic) was supersensitive to adrenaline, the injection of which produced vasocon- 
striction and a fall of surface temperature in the denervated foot, but not in the other. 
This also occurred with a large dose of insulin, suggesting that adrenaline was 
secreted in the hypoglycemic phase. Levy Simpson approached the problem from 
another angle. It had been known for some time, although not generally appreciated 
by clinicians, that an injection of adrenaline would produce an increase in the 
erythrocytes, leucocytes, and platelets of the blood, with a relative increase in the 
percentage of polymorphonuclear leucocytes, a relative decrease in the lymphocytes, 
and a significant decrease in the relative percentage of eosinophile cells. He 
therefore investigated the changes in the blood-cells during insulin hypoglycemia. 

The subject was a healthy male, aged 35, and 14 units of insulin were given 
by intramuscular injection after a twelve hours’ fast. The results are given in the 
accompanying table. Mild hypoglycemic symptoms commenced one hour after 


ApuLT MALE. EFFECT OF INSULIN. 
Blood -sugar Hemo Erythro- Leuco- Polymorpho- Lympho-  Eosino- Platelets 
Time mgm, globin cytes cytes nuclears cytes phils per c.mm, 
9 a.m. 107 92 4,700,000 7,200 60 36 3-5 310,200 
10.30 a.m. 72 98 5,390,000 7,200 56 38 8-0 495,880 
11.30 a.m. 89 102 5,450,000 7,300 50 48 2-0 555,900 
12.30 p.m. 98 96 4,900,000 18,900 85 14 0-5 803,600 
1.80 p.m. 98 94 4,740,000 23,800 89 8 0-5 520,160 
2.30 p.m. 96 94 4,650,000 17,500 83 15 0-5 418,500 
3.30 p.m. 107 92 4,740,000 12,900 80 18 0-5 455,000 
4.30 p.m. 11,300 74 24 0-5 
6.30 p.m. 9,400 63 34 1-5 
Insulin at 9.30, 14 units intramuscularly. 
Hypoglycemic symptoms commenced at 10.30 and ceased at 1.30. 


injection, and persisted for about three hours; they consisted of sweating, tremors 
of the hand, a rolling of the stomach, and a senseof apprehension. The blood-sugar 
(Hagedorn-Jensen method) fell 35 mgm. per cent. in the first one and a half hours, and 
then gradually rose, but did not attain its pre-operative value until four and a half 
hours after the initial injection. The number of erythrocytes increased from 
4,700,000 to 5,450,000, the hamoglobin from 92 to 102 per cent., the leucocytes from 
7,200 to 23,800, the platelets from 310,200 to 803,600. All these changes were 
similar to those obtained with 1 ¢.c. of 1: 1,000 adrenaline (Benhamou and others) or 
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withephedrine (Levy Simpson and Cadness) ; the resemblance was not only numerical, 
but in the characteristic order of the effects, the maximum erythrocyte increase 
preceding that of the leucocytes and platelets. Further points of similarity were the 
initial transient fall in the relative percentage of polymorphonuclear leucocytes and 
the ultimate rise well above normal, and the considerable diminution in the relative 
percentage of eosinophile cells, which in the allergic individual coincided with the 
temporary disappearance of the allergic state after adrenaline. 

The changes observed could not be interpreted in any way other than as due to 
a release of adrenaline during the hypoglycemic state. Since the changes in blood- 
cells following an injection of adrenaline were usually transient, the prolonged effect 
in this experiment must mean that adrenaline was being secreted over a period of 
hours, and suggested that the latter values of blood-sugar, although approximating to 
normal, represented a balance between the action of exogenous insulin and that of 
endogenous adrenaline. There was every reason to believe that the normal level of 
blood-sugar represented a balance between the antagonistic actions of endogenous 
insulin and endogenous adrenaline. Cori and Cori had shown that the adrenaline 
effects on carbohydrate metabolism could all be obtained if adrenaline was injected 
intravenously at a rate and concentration no greater than that at which it was 
found to be secreted by the adrenal gland in an anwsthetized animal; and further, 
that an increase of blood-sugar was obtained by doses of adrenaline which were too 
small to affect blood-pressure and pulse-rate. A therapeutic point arose from this 
demonstration of the secretion of adrenaline during insulin hypoglycemia in man, 
namely, since many of the symptoms of hypoglycemic shock were the probable 
results of a natural compensatory hyperadrenalism, was not the injection of 
adrenaline in such a condition illogical, and would it not be more suitable to inject 
pltressin subcutaneously, or glucose intravenously ? ; 
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Dr. M. W. Goldblatt: The thyroid factor.-—Clinically there has long been 
evidence of the involvement of the thyroid gland in carbohydrate metabolism. 
Expressed in general terms, the consensus of opinion would be that the secretion of 
this gland tends to diminish carbohydrate tolerance. In the equilibrium of the 
body’s metabolism of carbohydrate, thyroid secretion would rank on the side of 
adrenaline and against insulin. Hyperthyroid states have been found by many 
authors to be associated with a diminution of sugar tolerance and the reverse has 
been found in hypothyroid states. The position is not as clear-cut as these general 
statements might lead one to suppose, for in many cases of Graves’ disease one finds 
neither a raised fasting blood-sugar nor glycosuria, nor is there an abnormal blood- 
sugar curve. This is so much the case that one author has been led to consider that 
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diminution of tolerance occurs in these cases only when a greater or less degree of 
exhaustion of the islet mechanism in the pancreas has been established. This 
seems rather an extreme view, considering the infrequency with which true diabetes 
igs associated with Graves’ disease. In hypothyroid states also the clinical results 
are at variance. Whereas, on the usual view, increased tolerance to carbohydrate 
would be expected in these cases, there is often either normal or even diminished 
tolerance. Even in cretins completely normal blood-sugar curves may be obtained, 
e.g. a patient of the author's, aged 10 years, gave the following blood-sugar values 
after a dose of 30 grm. glucose fifteen hours after food—87, 85, 133, 125, 99 mgm. 
per 100 c.c. blood (half-hour intervals). 

In the purely clinical method of approach hypotheses are unavoidable, and 
the necessity of retaining an intact subject prevents one frequently from performing 
any altogether satisfactory test for them. In the case of the thyroid one is happily 
frequently able to get clear evidence by comparing the state of carbohydrate tolerance 
before and after operative treatment of Graves’ disease. Results thus obtained, 
when positive, seem uniformly to support the view that there is an antagonism 
between the thyroid and the mechanisms which are responsible for the maintenance 
of blood-sugar below abnormal levels. Experiments with animals leave no doubt 
that one consequence of such an antagonism is readily demonstrable, viz. more 
ready development of insulin convulsions with doses of insulin normally not producing 
convulsions. The hypersensitivity—in this special sense—thus found is far less 
marked than that observed after removal of the adrenals or pituitary. The function 
of the adrenal medulla in relation to carbohydrate metabolism seems now to be as 
clear as anything may be in endocrinology. It is concerned both with a mobilization 
of glycogen from the liver and a mobilization of lactic acid from muscle glycogen. 
Since lactic acid is readily re-synthesized in the liver to glycogen, the latter effect 
of adrenaline may reasonably be regarded as a gluconeogenesis contributing to the 
restoration of the lost hepatic glycogen. The power to recover from insulin hypo- 
glycemia is thus all the more diminished after adrenalectomy by virtue of the double 
action of adrenaline. 

For the demonstration, in animals, of the adrenal response to various influences, 
a simple direct method was proposed which the author has found of use in 
demonstrations to classes. The method consists in removing the right adrenal 
gland in cats and rabbits and allowing a period of from six to twelve months to 
elapse. After such a period the hypertrophy of the remaining gland is such that 
repeated direct punctures of the veins from the gland are readily carried out with 
little operative interference. The whole of the blood from the gland is first directed 
into the lumbo-adrenal vein by ligature of the other branch. Puncture is readily 
performed with a fine hypodermic and samples of 0-5 c.c. of blood easily obtained, 
the puncture hole being then covered with a small piece of muscle. The blood 
(heparinized) is immediately transferred to a surviving intestine (rabbit) preparation 
and the presence of adrenaline detected in the usual way. Under deep ether the 
cat’s adrenal is thus found to secrete practically no adrenaline. Using this method 
it was shown that immediately following decerebration through the upper pons or 
intravenous injection of 0:1 mgm. pilocarpine or U-1 mgm. histamine a very large 
secretion of adrenaline occurs. In hypoglycwmia the gland secretes adrenaline in 
considerable amounts. The intravenous injection of 4 mgm. thyroxine spread over a 
period of about two hours had no effect on renal secretion as shown by this method. 
It would thus appear that thyroxine is not directly a stimulus to adrenal secretion. 

Experiments with thyroidectomized rabbits were described, showing that the 
removal of the gland from young rabbits (800 grm.) did not interfere with their sub- 
sequent growth. Such thyroidless rabbits show a failure to readjust blood-sugar 
during insulin hypoglycemia and this is so marked in the starved animal that 
convulsions supervene. Since these animals possess no less liver glycogen than lo 
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normal litter-mate controls, the cause of the failure to readjust must be sought for 
either in the adrenal mechanism or in the sensitivity of the sympathetic fibres 
controlling glycogenolysis. That it is not due ta a failure in the adrenal mechanism 
was demonstrated by testing heart blood before and during convulsions on a sur- 
viving intestine preparation, when an adequate secretion of adrenaline became 
evident immediately before and during convulsions. That there is probably an 
involvement of the nervous control of glycogenolysis was inferred from the fact that 
normal and thyroidectomized litter-mates show exactly the same degree of failure 
to recover from hypoglycemia if treated with ergotamine before the insulin is 
injected, and the sensitivity of the latter is not increased by such preliminary 
treatment. The response of the fasting thyroidectomized rabbit to intravenous 
injection of small doses of adrenaline was found to differ from that of normal rabbits 
in that the increase of blood-sugar was less and the return to normal level slower in 
the former. This was interpreted as indicating a diminished responsiveness of the 
sympathetic glycogenolytic apparatus in thyroidectomized animals and a similar 
sluggishness in the insulin-secreting mechanism. 

A similar slowness of response to adrenaline was also found in respect of the 
glycogenolysis in the muscles of thyroidectomized rabbits, but here it consisted 
simply in a time lag, the actual maxima in blood lactic acid being of the same order 
as those found in normal controls. 

From these considerations it was suggested that the thyroid gland is concerned 
with maintaining a state of tone in the sympathetic mechanism controlling glyco- 
genolysis, and that its importance in the response of the organism to insulin lies in 
its keeping these mechanisms in a condition of sufficient sensitivity to the action of 
adrenaline, thus allowing of an easily instituted recovery phase in the blood-sugar 
curve after insulin. 
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JOINT DISCUSSION No. 2 


Section of Therapeutics and Pbarmacology witb 
Section of Medicine 


Chairman—DorotHy C. HARE, C.B.E., M.D. (President of the Section of 
Therapeutics and Pharmacology) 


[December 10, 1985) 


DISCUSSION ON AGRANULOCYTOSIS 


Professor L. J. Witts: There are still many gaps in our knowledge of 
agranulocytosis, such as its incidence in this country, its mortality, the role of 
amidopyrine in the wtiology, and the efficacy of treatment. The following seven 
cases are discussed more especially as they bear on these points. 


1.—Chronic leucopenia following occasional use of amidopyrine : Recovery. 

Mrs. H. J. 8., aged 54, complained of excessive weakness and recurrent stomatitis. She 
had taken amidopyrine and novalgin, a drug which contains amidopyrine, for rheumatism at 
intervals for some years before these symptoms began. She was never acutely ill and her 
lowest white count was 2,400 per c.mm., with 1,152 granulocytes. Pentnucleotide was not 
well tolerated but she obtained apparent benefit from a liver diet. It is interesting to note 
that her son, aged 24, who was subject to fibrositis and had at times taken amidopyrine, had 
occasionally presented a leucopenia. In 1981 his total white cell count was 4,800 per c.mm., 
with 1,488 granulocytes, and in 1985 his total white cell count was 4,600 per c.mm., with 
2,218 granulocytes. 

[1.—Chronic leucopenia after long-continued use of salol: Spontaneous improvement. 

Mr. F’., aged 60, complained of exhaustion. His total white count was 1,600 per c.mm., with 
912 granulocytes. He denied having taken amidopyrine but had taken salol for many years 
for recurrent colitis. After a holiday, with high vitamin diet and avoidance of salol, his total 
white cell count rose to 3,800 per c.mm. Two years later he was found to be suffering from 
chronic alcoholism with mental deterioration and, looking back, I do not think much weight 
can be uttached to the denial of having taken amidopyrine. 

[1l.—Agranulocytic angina after the use of amidopyrine and evipan: Recovery following 
treatment with neo-arsphenamine, pentnucleotide, and transfusion. 

Mrs. H., aged 24, developed an apical abscess in a tooth that had been filled some years 
before. She had about twelve doses of various amidopyrine-containing compounds before the 
blood was examined and agranulocytosis was discovered. Veramon was taken for the tooth- 
ache, one tablet daily, then one allonal tablet, and finally more veramon after an extraction 
under evipan. On the fifth day after the extraction she was profoundly ill, with high fever, 
ulceration of the fauces, the cheeks and the gums, and Ludwig's angina. Vincent’s organisms 
were present in the mouth and 0-1 grm. neo-arsphenamine was injected intravenously. A 
blood-count taken at the same time showed a total of 2,000 white cells per c.mm., with only 
100 granulocytes ; there was a moderate secondary anemia, such as might have been 
expected as a result of the dental extraction and septic infection. She was treated with 
transfusions and full doses of pentnucleotide and ultimately made a complete recovery. 
The blood, examined on several occasions during the subsequent two years, has always been 
within normal limits. 
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IV.—Chronic leucopenia of undetermined origin: Failure of pentnucleotide and X-ray 
therapy to increase the white blood cell count. 

Ethel L., aged 29, was admitted to Guy’s Hospital in 1934 on account of rheumatoid 
arthritis of three year’s duration. She had been treated by autohemotherapy and iodine 
injections, and it was impossible to discover whether amidopyrine had been ingested. The 
blood-count on admission to hospital was: R.B.C. 4,500,000 per c.mm., hemoglobin 90%, 
W.B.C. 1,770 ; polymorphonuclears 8%, lymphocytes 66%, monocytes 31% ; no immature 
white cells; platelets numerous. She was first treated by intramuscular injections of 
pentnucleotide, 10 ¢.c. daily from January 8 to 18 inclusive. On January 8, the patient 
developed a cold with slight redness of the throat and the temperature and pulse were raised 
from the 8th to the 16th, but there were no severe symptoms. Stimulating doses of X-rays 
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Fic. 1.—Chronic leucopenia unsuccessfully treated by pentnucleotide and X-rays. 


were administered to the long bones on January 30 and lebruary 2, but none of these 
measures had any appreciable effect on the biood-count and the last total white blood-cell 
count was 2,800 per c.mm. A year afterwards it was learned that the patient had been 
apparently well after her return home and that she had later moved to another district and 
could not be traced. 


V.—Agranulocytosis after taking Yeast-Vite,! a proprietary remedy at that time 
containing amidopyrine ; Spontaneous recovery from acute attack: Failure of pent- 
nucleotide to influence white cell count, but possible benefit from parenteral liver extract. 

Ella B., aged 26, lost her only child from scarlet fever in June 1934. She was very 
much depressed, and as a tonic took “two or three bottles’’ of Yeast-Vite, or about 60 gr. 
of amidopyrine, during the summer. In August she had two teeth extracted; one socket 
became septic and had to be repeatedly syringed before healing up. In October she had a 
right-sided quinsy which ruptured spontaneously, but after this her pharynx became ulcerated 
and a fortnight later she was admitted to a surgical ward of Guy's Hospital with a diagnosis 
of ulcerative pharyngitis. A blood-count showed leucopenia : R.B.C. 4,300,000 per c.mm., 
Hb. 65%, W.B.C. 2,900 ; neutrophils 42%, lymphocytes 58%; the polymorphonuclears were 
mostly of mature type. Pentnucleotide treatment was not begun until a week after the 
patient’s admission to hospital and by this time the temperature was settling and she was 
improving spontaneously. Pentnucleotide was injected daily for a fortnight, 10 ml. on the 


1 Norr.—Amidopyrine is no longer a constituent of Yeast-Vite. 
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first day, 20 ml. on the next four days, and 10 ml. on the next seven days, with no effect on 
the white blood-count, though during this period the temperature settled, the throat cleared 
and the hemoglobin rose 10%. Pentnucleotide was therefore omitted and 2 ml. of liver 
extract (campolon) were injected daily plus iron and ammonium citrate by mouth. After 
this treatment the white count improved and was 6,500 with 58% neutrophils on discharge. 

In January 1935, a slight relapse had occurred though there were no symptoms—white 


y 


cells 3,400 per c.mm., neutrophils 82%, lymphocytes 60%, monocytes 8%; but in March 1985 
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Fic. 2.—Agranulocytic angina with spontaneous recovery from acute attack and subsequent 
failure to respond to pentnucleotide, 











she was better again—Hb. 100%, W.B.C. 6,400 per ¢.mm., neutrophils 53%, lymphocytes 41%, 


monocytes 6%. On November 28, 1935, the blood-count was: R.B.C. 4,850,000 per c.mm., 
hemoglobin 97%, W.B.C. 7,200, polymorphonuclears 69%, lymphocytes 30%, large monocytes 
1%. She had had no treatment and no special diet, but had felt very well. There had been 


no further toothache or sore throat. 


VI.—Agranulocytosis in a woman of 51 who had probably suffered from pyelitis for 
many years and had occasionally taken small amounts of amidopyrine in the form of Yeast- 
Vite: Spontaneous recovery from acute attack, but residual persistent leucopenia. No 
immediate reaction to small test doses of amidopyrine. Intolerance of pentnucleotide. Slight 
response tu massive dosage of intramuscular liver extract which disappeared at once on 
ceasing injections. 

Ermine H., aged 51, was in her usual fair state of health until ten days before admission 
to hospital, when she developed acute general malaise, and woke up next day with a sore 
throat and aswollen neck. Her throat rapidly improved, but she remained obviously ill, with 
pyrexia and pains in the right loin and across the back. The history suggested that the 
patient had suffered from pyelitis on and off for many years, on account of which she had 
occasionally taken Yeast-Vite tablets, the last time being two months before admission when 
she took about 12 to 15 tablets during a period of about a week. On admission to hospital 
the temperature was 108° F., and the right kidney was palpable and tender. The white 
blood-count was only 800 cells perc.mm. The result was so unsuspected that the count was 
repeated a few hours later, when a total count of 1,200, with only 80 polymorphonuclears per 
¢.mm., was obtained. The urine contained a moderate amount of albumin and many B. coli. At 
no time was there any anemia, a blood-count on the day after admission showing 4,100,000 
red cells, 84% hemoglobin and 580,000 platelets per c.mm., and a subsequent count nearly 
three weeks later showing 4,420,000 red cells per c.mm. and 92% hemoglobin. No specific 
treatment was given, and with rest in bed the temperature fell to normal in three days. 
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The white count rose spontaneously to reach a maximum of over 10,000 cells per c.mm. with 
65% of polymorphonuclear cells, a week after admission ; a few myelocytes appeared during 
this remission. The white count then fell, and three weeks after admission there were only 
8,600 cells per c.mm. with 88% of polymorphonuclear cells. At this point the patient was 
given 5 grains of amidopyrine by mouth to test her susceptibility to the drug, but no very 
dramatic change was observed :— 


13.5.85: 10.10 a.m. Hb. 85%, R.B.C. 3,860,000, W.B.C. 3,600. Polys. 1,368, lymphos, 
1,800, large monos. 482, eosinos. nil, basos. nil. 
10.20 a.m. Amidopyrine gr. v. 


10.35 __,, W.B.C, 8,100 12.20 p.m. W..C. 4,200 
10.50 __,, ” 4,000 12.50 _,, me 4,000 
ik ive ” 3,100 1.30 i 8,000 


ae «6 - 8,100 2.00 _,, = 8,000 
2.30 pm. W.B.C. 2,800, polys. 784, lymphos. 1,764, large monos. 252, eosinos. nil, 
basos. nil. 
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Fic. 3.—Agranulocytic angina with spontuneous recovery from acute attack. 
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The temperature remained normal and the patient had no symptoms—in fact she stated 
that she felt better; lymphocytes remained stationary; polymorphonuclears showed a drop of 
600 and monocytes of 200, accounting for a total fall in the white count of 800. The patient 
was given six tablets of Yeast-Vite (approximately 5 grains of amidopyrine) on each of the 
following two days, but again there was no obvious effect on the white cells, the white count 
on May 14 being 3,300 per c.mm. with 48% of polymorphonuclear cells, and on May 15, 
8,300 white cells per c.mm. with 36% of polymorphonuclear cells. 

Treatment was now begun with pentnucleotide : On May 16 one intramuscular injection 
of 10 ml. without effect ; on May 17 two injections of 10 ml. followed by malaise, pyrexia, 
headache, shivering, photophobia, and pains in the limbs; on May 18 one injection of 10 ml. 
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followed by rigor ; on May 19 one injection of 10 ml. followed by so severe a rigor that the 
treatment had to be discontinued. This intolerance of pentnucleotide was unfortunate, for 
with a total dosage of only 50 mil., the white cell count rose to 5,400 cells per c.mm, with 
50% of polymorphonuclear cells. The pentnucleotide used for this patient and for the patient 
in Case VII was a batch supplied by the Medical Research Council. It was crystal-clear and 
had been used a few weeks previously in a case of splenic anemia without any effect, good or 
bad. The pentnucleotide reaction rapidly subsided, and a week later treatment was begun 
with intramuscular injections of liver extract (pernemon forte) 5 ml. daily. The white 
count fluctuated considerably, but the average was higher by about 1,000 leucocytes per c.mm., 
mainly polymorphonuclear cells, than at a later date when no treatment was given. 
Considering the massive dosage of liver—a single dose of 5 ml. of pernemon forte will 
maintain a patient with pernicious anemia in good health for a month—the result was 
disappointing and the treatment was discontinued after 17 daily injections. A short course 
of mandelic acid was given for the pyelitis. On June 28 the white count was 2,800 per c.mm., 
with 44% of polymorphonuclear cells ; on July 12, 2.700 per c.mm. with 38% of polymorpho- 
nuclear cells; on August 13, 3,100 per c.mm. with 39% of polymorphonuclear cells ; and 
on November 19, 3,300 per c.mm. with 36°5% of polymorphonuclear cells. The hemoglobin 
has remained at 90% and the urine has remained clear, but the patient still complains of 
feeling run down. 

VII.—Chronie leucopenia following the use of Dr. Faivre’s Cachets, which contain 
amidopyrine ; extreme intolerance to pentnucleotide with residual nervous disturbance. 
Development of fatal agranulocytic angina in the course of parenteral liver therapy ; 
maturation arrest of white cells in marrow, 

Annie M., aged 61, had suffered from migraine—a family failing—since the age of 15, the 
attacks recurring every three or four weeks. When an attack began she took a “ Dr. Faivre’s 
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Fic. 4.—Chronic leucopenia with fatal acute agranulocytic angina during observation and treatment. 














Cachet "’ and, if necessary, a second one later in the day. These cachets contain oxyquinotheine 
0-15 grm., amidopyrine 0°15 grm., phenacetin 0-25 grm., and magnesia 0°10 grm. Occasionally 
the chemists had given her cachets which they had made themselves. She had used Cachets 
Faivre for three or four years and the last time she took one was about ten days before her 
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admission to hospital for investigation. The only abnormality discovered was extreme leuco- 
penia, the blood-count on May 18 being: red blood-cells 5,640,000 per c.mm., hemoglobin 
115%, white blood-cells 1,600, platelets 450,000, polymorphonuclears 320, lymphocytes 1,120, 
monocytes 144, basophils 16. The white-cell count was repeated and confirmed and treatment 
with pentnucleotide, 10 ml. intramuscularly, was begun on May 27, 1985. On May 81 the 
patient complained of feeling ill; on June 1 her temperature rose to 102° I’. and she became 
collapsed, stuporose, and aphasic. Pentnucleotide was therefore omitted after May 31 and 
by June 3 she was much better, though she was never her old self again.. A curious physical 
sign was a bilateral extensor plantar reflex which persisted after the pentnucleotide reaction 
until her death. The total amount of pentnucleotide given was 50 ml., and there was no 
change in the blood-count. On June 6 treatment with liver extract (eampolon) was begun, 
$ ml. intramuscularly daily for eight days. The white count steadily diminished, the 
temperature remained high and on June 11 she complained of a sore throat and had many 
small ulcers in the pharynx. The ulceration gradually spread over the mouth and palate and 
on June 13 her condition was lamentable ; her white cell count only 370 per c.mm. with no 
polymorphonuclear cells. In a final therapeutic effort afresh batch of pentnucleotide was 
obtained and four injections each of 10 ml. were given during the next thirty-six hours. The 
first two caused no symptoms ; after the third she collapsed and developed extensive urticaria ; 
after the fourth she developed air hunger and died on the morning of June 14. 


I am indebted to Professor G. Hadfield for the following summary of the post- 
mortem examination. 


Naked eye.—A thick adherent greenish exudate covered both tonsils, the pharynx, and 
the whole of the @sophagus. The bone-marrow of the femur was yellow throughout, but on 
excision several small islands of red marrow from 1 to 14 cm. in diameter were found in the 
upper third. The spleen showed slight enlargement to 10 oz. 


























F1G. 5.—Bone-marrow x 30, showing lymphocytic infiltration in upper part of field. 


Microscopically.—There were lymphocytic infiltrations in the portal tracts of the liver, 
around the renal glomeruli and in the bone-marrow (fig 5). These infiltrations were not intense, 
but quite striking. In the kidney they were diffuse, in the marrow focal and circular and 
about 0°75 to 1 mm. in diameter. They were about this size in the liver. The bone-marrow 
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showed rather more than its usual complement of megacaryocytes and erythropoiesis seems 
to be proceeding quite normally, but it was a matter of considerable difficulty to find any 
granular leucocytes or any well-differentiated granular myelocytes. (n the other hand, there 
were stnall islands of 8 to 10 cells scattered throughout the marrow (fig. 6), composed of cells 
resembling myelocytes but devoid of intracellular granules. They appeared to have more 





Fia. 6.—Bone-marrow xX 230, showing numerous islands of myeloblasts. 


nuclear differentiation than myeloblasts. The spleen contained relatively little blood and its 
sinus walls were rather fibrous. There was a mild-to-moderate endothelial hyperplasia. In 
all organs where blood-filled vessels could be seen, the contained blood showed no granular 
leucocytes. No anatomical lesions were discovered to account for the nervous phenomena. 

Of these seven patients with agranulocytosis, five had used amidopyrine and in the 
other two amidopyrine could not be excluded. The crucial experiment of observing 
the effect of amidopyrine was made in one patient only, but this woman at the time 
of the experiment had so few leucocytes that little further depression could have 
been expected and in fact none was observed. The evidence that amidopyrine was to 
blame in these particular patients is perhaps no more than post hoc, propter hoc, but 
the facts are more significant when they are ranged alongside other data about this 
disease. The evidence incriminating amidopyrine may be classified as circumstantial, 
experimental, and direct. The circumstantial evidence is that the majority of 
patients with agranulocytosis have taken amidopyrine and that the rise and fall of its 
incidence in a hospital or country run parallel to the introduction and abandonment 
of amidopyrine (Reznikoff, 1934 ; Plum, 1935). In animals it has not been possible 
to produce the complete syndrome of agranulocytosis by amidopyrine alone. Its 
administration readily causes marked changes in the bone-marrow such as hyper- 
plasia and increase of primitive cells, but there is no significant alteration in the 
formed elements of the circulating blood. There is, however, loss of the capacity to 
react to leucocytic stimulants such as nucleic acid (Klimenko, 1935). 

Direct proof of the culpability of amidopyrin has been obtained by observing the 
effect of a test dose on the white cell count of patients who have suffered from 
agranulocytosis (Bréchner-Mortensen, 1935; Fitz-Hugh, 1934 ; Madison and Squier, 
1934 ; Middleton and Meyer, 1935 ; Plum, 1935 ; Sturgis and Isaacs, 1934 ; Wilkinson, 
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quoted by Adams, 1935). The white cell count falls abruptly within a few hours 
and it may be several days before it returns to normal. At the same time the 
patient may complain of general symptoms such as malaise, sore throat, and pyrexia. 
These effects are, of course, not seen in healthy people but only in those who have 
this unusual susceptibility to amidopyrine. All cases of agranulocytosis are not due to 
amidopyrine ; some have followed the use of other drugs, such as dinitrophenol, 
and others have occurred in people who have not taken drugs of any kind. Nor 
can it be assumed that if a patient has taken amidopyrine, the agranulocytosis 
is necessarily the result of amidopyrine. A number of patients have continued 
to take amidopyrine throughout an attack of agranulocytosis and have recovered, and 
others have taken massive doses of amidopyrine without effect (Limarzi and Murphy, 
1935). Amidopyrine is a popular drug but agranulocytosis is rare, and it is doubtful 
if the disease can fairly be attributed to the drug in any given instance without the 
crucial experiment of observing the effects of a test dose when the blood has become 
normal. Inspite of these reservations we must regard amidopyrine as the commonest 
cause of agranulocytosis. 

Apart from the lymphocytic foci in the liver and kidneys, which do not appear 
to have been noted previously, the morbid changes found in my fatal case are 
characteristic of agranulocytosis, the pathological anatomy of which has now been 
provisionally established (Fitz-Hugh and Krumbhaar, 1932; Jackson and Parker, 
1935). The cardinal feature of the disease is leucopenia, which is due essentially to 
decrease in the number of granular leucocytes. The red cells and platelets are 
unaffected, and cases with anwmia or thrombocytopenia should not be included 
under the heading of agranulocytosis. Leucopenia is the primary phenomenon, and 
infection occurs secondarily and as a result of the diminished resistance. The bone- 
marrow is of normal cellularity and the erythropoietic tissue and the megacaryocytes 
are normal. The lesion is confined to the leucopoietie tissue. There are no mature 
polymorphonuclear cells or granular myelocytes, and practically every white cell 
present is a primitive white cell or myeloblast. In patients who have been acutely 
ill for a relatively prolonged period, the white cells of the myeloid series may com- 
pletely disappear, their place being taken by lymphocytes and plasma cells. 

Many bundreds of cases of agranulocytosis have now been reported and I have 
made no attempt to analyse the literature, more especially as treatment is adequately 
discussed in reviews by Adams (1935) and Jackson and Parker (1935). Everyone 
is agreed on the importance of prohibiting the use of amidopyrine, and during the 
acute phase of the illness most of us would extend this prohibition to all synthetic 
drugs, except aspirin. It is obviously necessary to give the general treatment for 
an acute systemic disturbance and the local treatment appropriate to the infection. 
In chronic cases a high purin diet, attention to the general hygiene of life, and 
ultra-violet radiation would seem rational and, profiting by our experience in Addison's 
anemia and idiopathic hypochromic anwmia, we should postpone operative inter- 
ference with septic foci until the blood has been brought near to normal, even 
though there is much to suggest that such foci play a part in exhausting the 
leucopoietic tissues. It is my impression that the mortality of untreated agranulo- 
cytosis and the power of treatment to affect the leucopenia have both been 
exaggerated. Of my own four patients who passed through an acute attack, two 
recovered without special treatment, one recovered with treatment, and one died in 
spite of treatment. 

Specific remedies which have a reputation are transfusion, liver extract, X-rays, 
arsphenamine, and pentnucleotide. ; 

Transfusion.—There is a deplorable tendency to speak of the disease under 
discussion as agranulocytic anemia and it is probably as a result of some such 
confusion of thought that transfusion has been advocated. Iam not enthusiastic 
about the value of transfusion in sepsis in general or in agranulocytosis in particular. 
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The effects of transfusion in acute infections and sepsis are disappointing (Colebrook, 
1928 ; Polayes and Morrison, 1932), and unless the patient is anemic the danger of 
transfusion possibly outweighs the benefit. The total number of white cells trans- 
ferred is small. A transfusion of 500 ml. of blood will be diluted ten times by the 
recipient, so that only about 700 leucocytes per c.mm., of doubtful viability, will he 
supplied. Knowledge of the actual changes in the white blood-count of the recipient 
is deficient, but we must expect protein shock reactions which may temporarily 
aggravate the leucopenia. Adams (1935) concludes that most observers regard 
blood-transfusion as being of little or no value in agranulocytosis and some even 
regard it as harmful. 

Liver extract.—A similar confusion of thought is probably responsible for the 
advocacy of liver therapy. After the intramuscular injection of liver extract in a 
normal subject there is an increase in the total number of white blood-cells. The 
leucocytosis begins in two hours and reaches a peak in about seven hours, the white 
cells returning to the initial level in about eighteen hours (Powers, 1935). The rise 
is sharper and prompter with intravenous injections than with intramuscular in- 
jections and it can be obtained after removal of the spleen. A similar transient 
rise in the leucocytes has been reported after the injection of liver extract in a 
patient with chronic leucopenia (Meyer, Middleton, and Thewlis, 1934). The rapid 
onset and the brief duration of this leucocytosis suggest a mobilization of preformed 
cells rather than stimulation of their production. It is a shock-like reaction and is 
obviously different from the gradual and persistent increase in white cells which 
follows the inception of liver treatment in the megalocytic anwmias. In a case of 
steatorrhcea with megalocytic anemia, stomatitis, and -extreme neutropenia, which 
was under my care, it was ten days from the commencement of parenteral liver 
therapy before the white cells had climbed to the normal level (Bowen-Davies, 1934). 
This second phenomenon is strictly comparable with the action of pentnucleotide in 
agranulocytosis, and is the result of a stimulus to the development of immature 
white cells in the bone marrow. Bone-marrow reactions are highly specific. 
Pentnucleotide does not influence the leucopenia of the megalocytic anwmias. Liver 
therapy stimulates the production of platelets in pernicious anemia but is ineffective 
in essential thrombocytopenia (Witts, 1931). We might therefore expect the leuco- 
poietic action of liver to be strictly limited to the megalocytic anzwemias. 

In some of the cases described in the literature as agranulocytosis responding to 
liver, the patients were actually suffering from pernicious anemia (Case I, von 
Bonsdorff, 1935; Case I, Martin, 1934). In passing we may note that Herndon's 
(1935) patient died of agranulocytosis at a time when her pernicious anemia was 
being actively treated and effectively controlled by liver. Others were cases not of 
true agranulocytosis, but of toxic reactions following salvarsan (von Bonsdorff’s 
second case; Martin’s second case; the case of Radvary, 1935). After making these 
deletions I have been able to find very few records of patients who have been treated 
with parenteral liver extract alone, but the summarized list below does not make me 
very hopeful about its value in agranulocytosis. 


RESULTS OF PARENTERAL LIVER IN AGRANULOCYTOSIS. 


Author Number of Cases 
EEE, 

Treated Improved 
Coggleshall . pen is eos a 1 0 
Fitz-Hugh and Comro sea ose oe lp 0 
Foran ; io + ae 5 5 
Jackson ace ove see ene 4p 0 
Martin pos me we vit 1 l 
Silver ie ene io eee lt 0 
Witts ; _ ve ee oe 3 ] 
16 7 


NoTE —p, pentnucleotide also given; t, transfusion also given. 
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Radiation therapy.—Jackson and Parker (1935) have analysed the results of 
treatment with stimulating doses of X-rays and have come to the conclusion that 
there is no convincing evidence of their value and that they may do actual harm. 

Arsphenamine.—The collected figures suggest that the disease is not influenced 
by injection of arsphenamine (Adams, 1935). I am more impressed by the 
depressant than by the stimulant properties of X-rays and arsenic. 

Pentnucleotide.—Pentnucleotide is undoubtedly the most rational remedy for 
agranulocytosis as it is the only drug which stimulates the maturation of primitive 
white cells into granulocytes without any protein-shock reaction. In the hands of 
its originators it has been extremely successful, Jackson and Parker (1935) recording 
a recovery rate of 70 per cent. in over a hundred acute cases of agranulocytosis. It 
is disappointing that we have been unable to duplicate their results in this country. 
There are recorded in the British Medical Journal and the Lancet up to the end of 
June 1935, fourteen cases of acute agranulocytic angina treated with pentnucleotide 
and of these, in only five the patients recovered—a rate little better than the 
spontaneous course of the disease. In my series it was given in one acute case with 
benefit ; andin three chronic cases with bénefit in one and no effect in two. In two 
others of my cases its use had to be abandoned because of the severity of reaction 
to the injection, and one of these patients, who had previously been in good condition, 
passed into a stuporose state and died. Her symptoms were comparable with the 
“ meningitic symptoms with changes in the cerebrospinal fluid in a case of agranulo- 
cytosis of relapsing type’’ reported by Goadby, Worster-Drought, and Carnegie 
Dickson (1935), though in my case, unfortunately, the cerebrospinal fluid was not 
examined. Goadby’s patient recovered while having continuous treatment with 
pentnucleotide and on this account I do not feel justified in attributing all the 
nervous phenomena in my patient to pentnucleotide. It will be agreed by those who 
have experience of pentnucleotide that the reactions are not infrequently severe 
enough to prohibit further use of the drug. One reason that we have not been more 
fortunate in this country may be insufficient dosage, and in a severe case it seems 
desirable to inject 50 ml. a day. It is therefore to be hoped that some means will 
be found for abolishing the unpleasant side-actions of the drug, so that doses of this 
order can be given with safety. 

Summary.—(1) Seven patients with agranulocytosis are reported, of whom five 
had taken amidopyrine. (2) The morbid anatomical changes in a fatal case are 
described. (3) Treatment is discussed with special reference to the relative failure 
of pentnucleotide in this country. 

[am greatly indebted to the Medical Research Council for a grant for technical 
assistance and for the supplies of pentnucleotide which have been obtained through 
their Therapeutic Trials Committee. 
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Sir William Willcox: The partial or complete disappearance of the granular 
white cells or polymorphonuclear leucocytes from the blood appears to be due toa 
defect of the bone-marrow, the myeloid tissue either being unable to produce 
polymorphonuclear cells (aplastic type) or, having produced them, to deliver them 
into the blood-stream. The bone-marrow is an extremely important tissue and it 
has been said that if it were all collected into one mass an organ the size of the 
liver would be produced. The average life of a polymorphonuclear cell has been 
shown to be about three days, so that the continued active functioning of the bone- 
marrow is essential for health and indeed for the continuance of life. 

Agranulocytosis may be (1) primary or idiopathic, in which no definite cause 
of the defect of the function of the myeloid tissue can be detected; (2) secondary, 
in which some probable cause can be discovered. 

It is likely that as our knowledge of the functions and susceptibilities of the bone- 
marrow increases, the primary group will diminish and disappear entirely, just as has 
been the case with acute yellow atrophy or necrosis of the liver which some years 
ago was regarded as a primary disease but is now known to be in practically all 
cases a degenerate condition secondary to some known cause. Other diseases might 
be mentioned to which the same remarks apply. 


JETIOLOGY 

Age and sex.—The disease is more common in females and the maximum age 
incidence in females is from 40 to 50 and in males from 60 to 70; no age, however, 
is exempt. 

Agranulocytosis is closely allied to leucopenia and is indeed a variety of it, the 
granular leucocytes being specifically attacked. Nutritional factors may play a part 
more important than is at present recognized. The diet may be defective in quantity 
or deficient in some essential factors. Research on those lines would be most 
helpful and might explain the causation of the idiopathic group of cases. 

Toxic causes.—Bacterial infections: (1) Bacillary: The enteric group, typhoid 
paratyphoid A, and paratyphoid B are well known to be associated with a leucopenia 
and specific diminution of the granular leucocytes. It seems probable that those 
vases not infrequently seen in the past, when typhoid fever was much more prevalent 
and severe, and in which a membrane was found in the throat and respiratory tract, 
were associated with secondary agranulocytosis. Chronic tuberculosis is occasionally 
associated with agranulocytosis. Undulant fever is usually associated with 
leucopenia and diminution of the granular leucocytes. (2) Coccal infections: 
A fulminating streptococcal or staphylococcal septicemia may give rise to agranu- 
locytosis. In cases of chronic dental sepsis I have on many occasions seen @ 
marked leucopenia, with great diminution of the granular leucocytes. Pneumococcal 
infections (Menninger 1925) though usually associated with leucocytosis may rarely 
cause agranulocytosis. 
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Pratozoal diseases, such as kala-azar, malaria, amoebic dysentery, trypanosomiasis 
have been described as causes. 

Virus diseases and those of doubtful causation such as influenza, measles, mumps, 
dengue fever, typhus fever, sandfly fever, smallpox are often associated with a 
leucopenia of the granular leucocytes. 

Blood diseases, such as aplastic anemia, pernicious anwmia, and aleukswmic 
lymphatic leukzmia, have been associated with agranulocytosis. Traumatic and 
anaphylactic shock, achylia, and hypochlorhydria, have also been associated with 
this condition. 

Physical causes—-continued over-exposure to X-rays and radium and mesothorium 
emanations. 

Chemical agents.—The following chemical agents have been at times associated 
with agranulocytosis : 

Amidopyrine; the barbituric acid derivatives ; benzol; di-nitro-phenol: di-nitro- 
cresol; tri-nitro-toluene; arsphenamine compounds; mustard gas; inorganic and 
organic compounds of lead, mercury, arsenic, antimony, and bismuth; silver and 
gold compounds ; radium and mesothorium preparations swallowed by the mouth 
(epidemic in girls employed in a factory in America). 

The drugs which have received the most attention during the past three or four 
years are the amidopyrine group of drugs and the barbiturates. It seems clear that 
in persons who have an abnormal sensitivity to these drugs a profound diminution, 
or even absence, of the granular leucocytes may result from their administration. 

Dr. P. Plum of Copenhagen (Lancet, 1935 (i), 14) has published a number of 
cases in which agranulocytosis has been associated with the taking of amidopyrine. 
Out of seven cases of which full details are given all had amidopyrine and six had in 
addition a barbituric-acid derivative. The doses of the drugs were large in five of 
these cases—over 100 gr. of amidopyrine being taken. The fact that amidopyrine was 
a causative factor was proved by the giving of a small dose to patients who had 
recovered a blood picture approaching normal after treatment. In these cases a relapse 
occurred with a marked diminution in the granular leucocytes. Dr. C. H. Watkins 
in the Proceedings Staff Meeting, Mayo Clinic, 1933, 8, 713, has published several 
cases of agranulocytosis following the use of amidopyrine and _ barbituric-acid 
derivatives. In this country a number of cases have been published of agranulo- 
cytosis following the administration of amidopyrine and allonal (a allyl isopropyl 
barbituric acid), but a considerable number of cases of typical agranulocytosis 
have also been published in which no possibly incriminating drugs had been given. 
A careful consideration of all the etiological factors concerned is necessary before 
the primary causative factor can be attributed to a particular drug. 

It has been suggested that the benzamine nucleus in amidopyrine is the causative 
factor in producing agranulocytosis. This cannot be true for all cases because the 
barbiturates contain no benzamine nucleus, and further, such a nucleus is absent in 
the inorganic poisons mentioned as being associated with agranulocytosis. 

In conclusion I will quote two cases which have come to my personal notice. 


I.—Male, aged 23. The patient has been subject to boils for the past year, but not 
during the last three months. 

27.11.85: Malaise. 

28-29.11.85: In bed with headache and general pains. 

80.11.85 : Got up and went for motor drive. 

1.12.85: Ill.. Temperature 102°, vomiting, headache, stiffness at back of neck, throat 
sore, Amidopyrine gr. iv, aspirin gr. iv, phenacetin. gr. ii, in cachets 4-hourly. 

8.12.85: Cachets discontinued. Temperature 102°. White blood cell count: Total W.B.C. 
2,500 per c.mm., no polymorphonuclears, eosinophiles or mast cells, small lymphocytes 
1,760 per c.mm., large mononuclears 740 per c.mm. Pentose nucleotide solution, 20 c.c. 
twice daily for two days. 
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5.12.35: Patient better. Temperature 99°. Total white count 4,000 cells per c.mm., 
consisting of 57°4% small lymphocytes, 22% large mononuclears, 20% polynuclears, 
eosinophiles and mast cells absent. 

Il.—Female, aged 55: two children. Had had reeurring boils for two years. In 
December °1938, had a sore throat, the swab was negative. Teeth showed very marked 
pyorrhea. 24.10.35: Pain in back (?lumbago). Afterwards pains all over. 

28.10.85 : Swelling of left parotid gland which became cdematous. 

11.11.35: Temperature 104°. 

12.11.85: Admitted to hospital. Parotid incised under evipan anesthesia. in the 
evening temperature 104°, rigor. 

13.11.35: Temperature 104° ; rigor in the evening. 

14.11.35: Blood examination 11 a.m. showed red corpuscles 3,700,000 per c.mm. Hemo- 
globin 76%, white cells 600 per c.mm. 46% small lymphocytes, 28% polymorphonuclears, 25% 
large lymphocytes and 1% large hyaline cells. Blood-urea 57 mgm. per cent. Blood-culture, 
Staphylococcus aureus found in all the tubes. Transfused 10 oz. citrated blood at 5.30 p.m. 
At 7 p.m. rigor; temperature 107°; facial petechie ; comatose. 

15.11.35: Temperature 107°; rigor. Died 7.50 p.m. No exudation in the mouth or 
throat. 

On post-mortem examination all the evidences of acute staphylococcal septicemia were 
found. There were no polymorphonuclear cells in the blood in the organs. The bone-marrow 
showed no normal myeloid tissue. Occasionally during the past year two tablets each 
containing half a grain of amidopyrine had been taken for headache. It seems clear that 
in this case drugs played no causative part. 


Dr. E. C. Warner: Agranulocytosis signifies an absence of granulocytes 
(polymorphonuclears, eosinophils, and basophils) from the circulating blood. For 
the purpose of this discussion, the essential stages in the production of these cells 
may be represented as follows: Reticulo-endothelial cells—primitive free cells— 
myeloblasts—myelocytes—granulocytes (polymorphonuclears, eosinophils, basophils). 

There are three possible types of failure in this process :-— 

(1) The non-production of myeloblasts—myeloblastic aplasia. 

(2) Plentiful production of myeloblasts which fail to be transformed into 
myelocytes—myeloblastic normoplasia or hyperplasia, with maturation arrest. 

(3) Normal production of myeloblasts and myelocytes, which fail to be trans- 
formed into granulocytes—myeloblastic and myelocytic normoplasia or hyperplasia, 
with chemotactic arrest. 

Failure of any of these processes will result in agranulocytosis, and it is 
probable that (1) is invariably fatal, that (2) is often fatal, and that (3) is responsible 
for the condition in most of the cases that recover. The earlier cases studied 
were cases of failure in processes 1 and 2, as they so often came to autopsy, and 
only recently has the third possibility been recognized. Fitz-Hugh and Comroe?* have 
recently described two cases in which myeloblasts and myelocytes were present in 
considerable numbers in the bone-marrow, but in which no granulocytes could be 
found. Still further evidence in support of this is furnished by the chemotactic 
effect of inoculating inactivated typhoid bacilli or nucleic acid derivatives, as in 
either case the bone-marrow becomes depleted of granulocytes and myelocytes, 
leaving promyelocytes and myeloblasts. The only way of proving during life which 
of these conditions is responsible for agranulocytosis is to obtain a specimen of living 
bone-marrow by sternal biopsy. In the acute cases it is probable that processes 1] 
and 2 are often present, but in chronic cases process 3 is probably more often the 
cause. 

In addition to the acute cases such as those usually recorded, and exemplified 
by Professor Witts to-day, we are now recognizing subacute, chronic, and relapsing 
cases, and it is to these that I propose to confine myself. In many of them the 

1 Amer. Journ. Med. Sci., 1983, 185, 652. 
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absence of drugs as a causative factor has been proved, particularly in the 
relapsing cases, in which attacks may recur with regularity. We may learn a great 
deal as to the nature of the disease from these cases. Thus there is the remarkable 
case recorded by Rutledge, Hansen-Priiss, and Thayer,” of a man, aged 20, who had 
a history of recurring attacks since the age of 10 weeks, and who developed an acute 
attack each few weeks. Between attacks the blood-count was entirely normal, the 
first indication of an attack being listlessness and ready fatigue, with a sudden 
drop in the number of granulocytes. Evidently the agranulocytosis in this case was 
primary, and the infection secondary. An unusual feature was the large number of 
eosinophils and basophils present during each attack, suggesting that the chemotactic 
factor for the polymorphonuclears was the only one at fault. 

Symptoms.—The symptoms in these subacute and chronic cases are remarkably 
constant. There is often a long history of mental and physical over-exertion 
or fatigue, succeeded by a period of extreme weakness, with exhaustion after 
slight effort. Some degree of secondary anzmia is much more common than 
in the acute cases. Neuritic and fibrositic pains tend to develop, and the patient 
loses weight to the extent of a stone or more. With this poor general condition, 
symptoms of functional nerve disease are found—hysteria, extreme depression, fits 
of weeping, &c. If the blood is examined at this time, lack of granulocytes is 
marked, and soon infection arises, particularly in the alimentary tract in regions 
where bacteria are most numerous. Hence inflammation arises in the mouth, 
occasionally in the cesophagus or intestine or around the anus. Inflammation may 
also be seen in the vagina and uterus. There is lack of a local barrier and of 
pus formation, and septicemia with one of many types of micro-organisms may 
occur. With or without appropriate treatment, recovery or death ensues in ten to 
fourteen days. Apart from the local inflammatory conditions in the mouth, by far 
the most characteristic of the prodromal symptoms are complete mental and 
physical exhaustion, with drowsiness, a symptom-complex that seems to be particu- 
larly related to the number of circulating polymorphonuclears. It is often found in 
cases of leukemia, and in this connexion Roberts and Kracke* (who analysed the 
symptomatology of a large number of different conditions where leucopenia between 
1,000 and 4,000 was present) found weakness, exhaustion and fatigue twice as 
often in neutropenic patients as in those with a normal blood-count. In these 
subacute and chronic cases, any relapse may prove fatal, but the prognosis is 
infinitely better than in the acute and fulminating cases. 

With such a clear sequence of events a patient who has had one attack will 
often be able to foretell future relapses. 

Treatment.—-The main lines of treatment may be summarized thus :-— 

(i) Rest in bed is essential in order to diminish the exhaustion ; visitors should 
be few, and great care must be taken to avoid introducing anyone with an infectious 
condition, however slight. 

(ii) Scrupulous care of the mouth is also essential. When this is practised, 
attacks of agranulocytosis have been recorded in which there were typical symptoms 
and blood-counts, but no local lesions or pyrexia. During the acute phase, 
Hamburger has advised spraying the mouth and throat after each meal with a 
saturated solution of potassium chlorate, and swabbing ulcerated areas with 2% 
copper sulphate solution. 

(iii) Operative interference of any kind (such as dental extractions, tonsillectomy, 
or the incision of inflammatory areas) must on no account be performed during the 
stage of agranulocytosis, and must be delayed until a protective barrier of polymorpho- 
nuclear leucocytes is available, as judged by repeated blood examinations. 

2 Bull, Johns Hopkins’ Hosp., 1922, 33, 222. 
3 Ann, Int. Med., 1931, 5, 40. 
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(iv) In the acute stage, pentose nucleotide or fractional doses of deep X-ray 
therapy should be used, as for acute cases. 

(v) Diet may be ofimportance. Lossen found that in children who are debilitated 
and underfed, the total number of cells in the bone-marrow is much reduced, and 
Doan has produced extensive hypoplasia of the bone-marrow by underfeeding 
pigeons. Minot has suggested that vitamin B is of help in restoring the marrow to 
normal, and has advised a diet containing ample quantities of asparagus, raw 
cabbage and raw tomatoes, kidney, wheat germ, egg-yolk and fresh fruit juices. 
Possibly ascorbic acid may prove still more useful. Beck * has reported one case which 
he treated successfully solely by dietetic measures along these lines. 

Such treatment is applicable with special benefit to cases in which the terminal 
chemotaxis is chiefly at fault (Type 3), and it is probable that pentose nucleotide is 
of especial help in these cases. So far little is known of the maturation factors 
necessary for the earlier stages of myeloblastic and myelocytic formation, but some 
day we hope to have some chemical agent as useful for stimulating this as is liver 
therapy in pernicious anemia. 

A case of subacute relapsing agranulocytosis. 

Mrs. J. W., aged 81. No abnormality in family history. Nine years ago she had had scarlet 
fever and albuminuria, but without edema. She was very weak and languid afterwards and 
was treated by a tuberculosis specialist who ordered a long holiday, but at no time were definite 
signs present. Her mother thought there was a resemblance between the symptoms then 
present and those of the present illness. Her tonsils had been removed five years previously 
(but without benefit) on account of psoriasis, which is still present. 

Present illness.—¥ollowing a long period of worry with her semi-invalid child there had 
been a variety of symptoms for four to six months: Low backache especially after standing 
or walking, and sufficiently severe to keep her awake; a tendency to intestinal colic, and 
occasionally vomiting with diarrhoea ; poor appetite and inability to take rich foods; fatigue 
which became very marked at the end of the day; headache and occasional migraine with 
diplopia, recent nervousness, fits of depression and crying, or hysterical outbursts, and the 
loss of 1 stone in weight 

On examination.—She was evidently in an overwrought condition but, apart from a 
postural scoliosis and some tenderness of the lumbosacral spine, no signs were present. 
To ensure rest and to try to restore her appetite and weight, she was admitted to hospital. The 
only drugs she was given before admission were aspirin and three doses of veronal. Between 
February 18 and March 4, to ensure sleep and to relieve headache eleven doses of two tablets 
of allonal (an amidopyrine derivative) and eight doses of aspirin, phenacetin, and caffeine were 
given. On March 8 she developed a temperature of 100° without obvious cause, and on the 
following day her general depression, lethargy, and backache were most marked. The only 
physical signs were considerable pain and some local swelling around two diseased teeth ; the 
gums were red and tender and rather swollen, but no débris or pus could be expressed. 
Recognizing an unusual type of inflammatory reaction, a complete blood-count was carried 
out by Dr. William Smith (Table I) :— 

TABLE I. 


Pent 
nucleotide Large 
1935 in ¢.c. Hb. R.B.C. W.B.C, Polys. hyals. Lymphos. Eosinos. Platelets 
March 4 20 88‘ 5,220,000 1,700 0% 7% 93% 0% 93,000 
(Bleeding time 90 secs.) 
5 10 3,200 10%, 
6 20 4,600 24% 15% 61% 0% 
7 10 10,800 60% 5% 32%, 3% 
8 10 8, 
9 10 396%, 5,440,000 6,400 270,000 
10 - 10 
1] 20 4,000 22%, 8% 75% 
12 20 10,200 70% 2% 27% 1% 
13 20 7,200 65% %, 31% 
14 20 15,200 
15 id 17,200 
April 23 4,600 40% 5% 53% 2% 


4 Archiv. Int. Med., 1988, 52, 270. 
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Treatment with pentnucleotide and campolon was instituted forthwith, and all other drugs 
were forbidden. The treatment had to be continued for nine weeks, as relapses of mild degree 
occurred on the seventh day and at the end of the seventh week. During the subsequent 
course of the case the most striking feature was the parallel between the white blood cell 
count and the mental and physical condition of the patient; with a low count she was 
depressed, readily cried, and complained of extreme weakness, whereas with a higher count 
she was bright and cheerful, although her energies declined at the end of the day. 
This was so striking that Dr. William Smith was able to forecast from the patient’s reactions 
when he took the blood the kind of result that he would obtain. She lost another 
2% stone in weight, but slowly recovered over a period of several weeks, and was discharged 
home at the end of three months. She has remained well since. She has regained all her 
lost weight, and her blood examinations have shown normal results up to the present time. 


The unusual features in this case were (i) the rapid rise in the polymorpho- 
nuclear count: within eighteen hours of giving treatment polymorphonuclears hed 
reappeared in the blood and by the fourth day the count was normal. (ii) Two 
mild relapses occurred, the second five days after a mild attack of streptococcal 
pharyngitis and a temperature up to 99°8° F. It may be questioned whether the 
rise in the blood-count was really the result of treatment, or whether it was 
independent of this, especially as it is unusual for a response to be obtained before 
the fourth day. A strong point in favour of this is the high value obtained when the 
dose was doubled; but still more surprising is the immediate response to pent- 
nucleotide therapy shown in Table II—a rise which far exceeded the daily 
variations met on the following two days when no nucleotide was given. 

I would regard this case as one of Type 3 of the original classification, in which 
the symptoms strongly suggest that the agranulocytosis was present, or was incipient 
before the allonal was given; this drug may have been an aggravating factor by 
virtue of its amidopyrine content. 


TABLE II 
1085 Time W.B.C. Polys. Largehyals. Lymphos, Eosinos,; Total polys. 
April 29 12 noon 5,400 52% 8% 43% 2% 2,808 
12.30 p.m. 15 c.c. Pentnucleotide 
8.80 p.m. 15,400 81%, 1% 17% 1% 12,474 
6.45 p.m. 11,400 74% 2% 24%, 0% 8,436 
i 930a.m. 11,400 \ 
12 noon [ 


8, . 

8.15 p.m. 4 j No rentnucleotide 
5.30 p.m. 8,200 
May 1 12 noon 7,600 
5 p.m, 6,000 


} No pentnucleotide 

Dr. J. D. Rolleston said that he had been much interested in this condition 
since it was first described by Schultz in 1922, owing to the possibility of 
agranulocytic angina being mistaken for diphtheria. He had little doubt that some 
of the cases of gangrenous angina (of which, however, he had only seen about six in 
over thirty years’ experience in different London fever hospitals) were really examples 
of agranulocytic angina. In a paper on gangrenous angina,’ published in 1912, he 
had emphasized the rarity of the condition, and stated that little or no attention had 
been paid to the condition since Morell Mackenzie's description of it in his textbook 
in 1882, though more attention had been given to it on the Continent, especially by 
French and Italian writers. Before the establishment of diphtheria as a specific 
disease, by Bretonneau in 1826, the frequency of gangrenous angina had been 
considerably overestimated, a large proportion of the cases so described being either 
examples of malignant diphtheria or severe forms of scarlet fever. The influence of 
Bretonneau’s teaching had been so great that for some time the existence of 


1 Antiseptic (Madras), 1912, 9, 533 ; Arch. Inter. de Laryng., 1913, 35, 109. 
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gangrenous angina was denied, but Trousseau and Gubler reinstated it as an 
independent disease. Agranulocytosis was first supposed to be confined to middle- 
aged women, but of recent years many cases had been recorded in children. The 
possibility of agranulocytosis should be a deterrent against the use of amidopyrin, 
which had been strongly reeommended by some writers as a routine drug in the 
treatment of measles. In none of his (Dr. Rolleston’s) cases, some of which had 
been in children, had there been any history of drug-taking. 


Sir Kenneth Goadby said that agranulocytosis was probably due to a specific 
factor, which might be one of many things. He recalled that pernicious anemia 
was formerly attributed to oral sepsis. Leucopenia should be regarded in much the 
same light as a temperature chart, as the phenomenon was common to a very large 
number of diseases, but it had its special characteristics, as in agranulocytosis. He 
had recently published an account of a case in which there had been six very severe 
attacks, each one preceded by languor and drowsiness associated with leucopenia 
and a reduced granulocyte count. There had been a prodromal period highly 
suggestive of paratyphoid, with enlargement of the spleen and positive agglutination 
to paratyphoid C and B. aertrycke. Mouth symptoms were present in each attack 
but were late in appearing, and the sloughing was hard and leathery, penetrating 
deeply into the tissues and with no clear red edge; it was quite unlike that of 
Vincent's angina, and no B. fusiformis or spirochetes were present ; there were 
only the usual mouth spirochetes and leptothrice always found in dirty mouths. 
Meningeal symptoms developed in the last attack ; the cerebrospinal fluid, examined 
by Dr. Carnegie Dickson, gave a “ paretic”’ type of Lange curve. Pentnucleotide at 
once caused improvement in the first attack. Subsequently two other varieties of 
nucleotide were used, but without benefit. The patient, a large, florid woman, had 
made a complete recovery to date. 


Dr. Herbert Brown: Fourteen cases of agranulocytosis, with eleven deaths, 
were reported in the Lancet and the British Medical Journal during the past year. 

The condition of each patient was serious when the diagnosis was made. 
Three, who were thought to be suffering from diphtheria, and were admitted to an 
isolation hospital, died within a few hours of their admission. Two of the three 
patients who survived owed their recovery to prompt and energetic treatment with 
pentnucleotide, the third recovered spontaneously after the discharge of some septic 
fluid from one nostril. 

Karly diagnosis with prompt and energetic treatment is essential. Amidopyrine 
was clearly responsible for three of the fourteen cases referred to; in eight, pre- 
existing focal sepsis seemed to be the cause. 

BE. W. Dennis’ had investigated the relation of absorption of bacterial toxin to 
the development of agranulocytosis. He introduced sterile parchment capsules 
containing eighteen-hour cultures of Staphylococcus aureus, Streptococcus hemolyticus 
Strept. viridans and Strept. proteus, into the abdominal cavities of rabbits. When 
the capsule contained Strept. viridans, the animal died within twenty-four hours, 
with typical agranulocytosis and pneumonic septicemia. No such definite results 
followed introduction of the other pathogenic organisms. 


Dr. S. W. Patterson mentioned a case of recurrent agranulocytosis, in which 
numerous disrupted white blood cells were noted in the stained film. The numbers 
were increased after severe exercise and during recurrences. 

During the last five or six years note had been made of the numbers of disrupted 
cells in films taken at the routine examination of patients admitted to Ruthin Castle. 
Of the last 472 cases percentages varying from 0-10 were found. In thirteen caser 
1 Journ, Exper. Med., 1238, 57, 993) 
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10 % or more were found. Four were cases of leukemia, two of haemorrhage 
following ulceration of the upper digestive tract, two patients had had malaria 
in the tropics, one was an elderly man who had for years taken large amounts of 
Phillips’ live yeast, one patient had splenic anwmia, one had arteriosclerosis and 
arthritis, and one was a young woman with visceroptosis and depression who later 
committed suicide, lastly, the patient referred to above, in whose blood over 
20 % of disrupted cells had been found at times. There might be in such cases a 
chemical or bacterial toxin acting on a predisposition in the form of a hypoplasia of 
the myeloid structures or a fragility of the leucocytes, not in the circulating blood, 
but primarily. 


Dr. G. Konstam said that the diagnosis of agranulocytosis would probably be 
established more frequently if routine blood-counts were carried out when mem- 
branous or ulcerative conditions of the pharynx proved negative for diphtheria and 
Vincent’s organisms. He had recently seen a woman, aged 60, who had been sent 
to a fever hospital with a diagnosis of faucial diphtheria. After neyative throat 
swabs had been reported, blood-count revealed a leucopenia of 1,400, with absence 
of granular cells. Pentnucleotide injections were begun but bronchopneumonia 
supervened and death occurred six days after the onset of symptoms. 

Investigations showed that one month previously tablets containing small 
quantities of an amidopyrine compound had been taken for rheumatism. 
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JOINT DISCUSSION No. 3 


Section of Obstetrics and Gynxcology witb 
Section of Radiology 


Chairman—W. FLETCHER SHAW, M.D. (President of the Section of 
Obstetrics and Gynecology) 


[January 17, 1936) 


DISCUSSION ON RADIOLOGY IN RELATION TO 
OBSTETRICS 


Professor Daniel Dougal: The anatomical features of the normal female 
pelvis are familiar to all of us, but quite recently there has been a revival of interest 
in the different forms or variations which it may assume as a result of racial, sexual, 
and other inherited influences. Caldwell and Moloy[1] have made important 
observations on this subject and, as a result of routine radiological examination of 
primigravide, have been able to classify the female pelvis into four parent types and 
a number of intermediate forms. The parent types are the gynecoid or typical 
female pelvis, the android or masculine type, the anthropoid, and the platypelloid, or 
simple flat type. The last-named is rare, but the android and anthropoid types 
occur with considerable frequency and have an important influence on the mechanism 
of labour. These observations apply mainly to the shape of the pelvic brim, but 
accurate measurements of its size can also be obtained by appropriate radiological 
methods. 

Certain changes occur in the pelvic hones and joints during pregnancy, but it is 
only recently and as a result of radiological investigation that we have been able to 
obtain exact information as to their nature and extent. A radiograph will show the 
size and disposition of the fostus at different periods of pregnancy and the extent to 
which ossification has taken place in its skeleton. By injecting an opaque substance 
into the amniotic sac, or into the bladder, it is possible to demonstrate the position 
of the placenta. 

Radiology has added to our knowledge of the mechanism of labour, particularly 
in its early stages. Caldwell, Moloy, and D’Esopo [2] have investigated the method 
of engagement of the foetal head and the manner in which it passes through the 
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pelvic brim, and it is of interest to note that these workers have found that at the 
beginning of labour the foetal head most commonly lies in the transverse position, 
and that during the act of engagement a certain degree of posterior asynclitism is 
normally present. 

As regards pathology, Thoms [3] has made a radiological study of the android 
and anthropoid types of pelvis, and has drawn attention to the frequency with which 
they are associated with occipito-posterior positions of the vertex. A radiograph 
will give an accurate picture of the shape and size of a pelvis distorted by disease. 

Abnormalities of the foetus—such as undue size, faulty attitude, or malformation— 
will be clearly shown, also malpositions or malpresentations. Appropriate radio- 
logical methods may reveal the presence of placenta previa or ectopic pregnancy. 
If a radiograph is taken during labour, it may be ‘possible to discover the nature of 
any abnormal mechanism which is taking place. Finally, the fact that a newborn 
child has not breathed, or has imperfectly expanded his lungs, may be demonstrated 
by making a radiologica} examination of his chest. 


Clinical applications.—In discussing the correct attitude of the physician to the 
clinical pathologist, Fowweather [4] has defined the position so accurately that I 
have taken the liberty of altering certain words to make his remarks applicable to 
the radiologist. 


The correct attitude of the clinician to radiological work is that if in any case after 
using all the available clinical means at his disposal, he is not thoroughly satisfied concern- 
ing the matter in hand, whether it be one of diagnosis, prognosis or treatment, then he 
should consider in what way the radiologist can help him, whether to throw further light on 
a doubtful case, to confirm or negative a probable diagnosis, to decide between alternative 
views or in any way to make more certain his knowledge of the matter in hand. This 
procedure involves the intelligent consideration of the relation of radiological work 
to each individual case and is the reverse of the method of routine application of 
radiological methods before a serious attempt is made to consider a case from the clinical 
standpoint.” 


The benefits to be derived from radiologica) examination of the pregnant woman 
are so great that every important maternity hospital should be provided with a 
properly staffed and equipped radiological department ; such a department would 
not only provide immediate facilities for radiological diagnosis but would prove 
extremely valuable for purposes of research. 

It is possible to demonstrate foetal parts radiologically from the sixteenth week, 
but by that time it is usually easy to diagnose pregnancy by ordinary clinical 
methods. The Aschheim-Zondek test or one of its modifications is helpful in 
doubtful cases and has largely done away with the necessity for X-ray examination, 
but a radiograph may still prove valuable and provide convincing evidence when 
the possibility of pregnancy is denied by the patient. 

In the diagnosis of foetal malformations, radiology has definitely established 
its superiority over clinical methods, and it has now become a routine practice to 
submit every case of hydramnios or suspected foetal abnormality to radiological 
examination. The same principle applies in the case of multiple pregnancy because 
although it may be possible to make a diagnosis by abdominal palpation and 
auscultation a sufficient element of doubt usually remains in the mind of the 
clinician to warrant an appeal to the radiologist. The clinical methods of estimating 
the expected date of delivery are sufficiently accurate for ordinary purposes but not 
infrequently they cannot be employed or have proved to be misleading. In such 
cases the age of the foetus is the important consideration, and I understand that this 
can be determined radiologically. 
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The diagnosis of recent intra-uterine death of the foetus is extremely difficult 
and the safest plan is to wait until definite signs have made their appearance. 
One of the most important of these, overlapping of the cranial bones, can best 
be demonstrated radiologically, but some caution is necessary in the interpretation 
of this sign, as it may be present to some extent when the foetus is alive and 
healthy. 

In cases of ante-partum hamorrhage it is important to know whether the bleeding 
is accidental or unavoidable but before the onset of labour this is not possible by 
clinical methods of examination. 

During the last few years attempts have been made to diagnose placenta previa 
radiologically after introducing a contrast medium either into the amniotic sac or 
into the bladder. The first method is objectionable in that labour is apt to be 
induced, whilst the second only shows the placenta when that structure lies between 
the presenting head and the bladder. Malpositions and malpresentations should 
be diagnosed by ordinary clinical methods, and the services of the radiologist only 
called upon when some additional information is required, as, for example, the 
attitude of the limbs in a breech presentation. 

There is not likely to be much difference of opinion about any of the indications 
for radiological examination so far mentioned, but I have still to deal with the 
important question of disproportion, and that in itself ought to provide sufficient 
material for a profitable discussion. 

The mechanical problem of labour was summed up by Robert Barnes in the 
following lines :— 


“Tf we could obtain approximately exact measurements of the dimensions of the pelvis 
in a gravid, especially a parturient, woman, we should have solved one part of the great 
problem of obstetrics. 

If we could also take accurate measure of the dimensions of the foetal head still in 
utero, and be at the same time able to estimate the degree of its plasticity, we should be in 
possession of the two primary factors absolutely and in their relations to each other. 

If, thirdly, we could accurately gauge the driving force brought to bear upon the two 
first factors, allowing for resistance of the soft parts, we should almost realize the proposition 
of Levret that ‘labour is a natural operation, truly mechanical, susceptible of geometrical 
demonstration.’ ”’ 


Levret’s proposition is not yet realized, nor is it ever likely to be realized, but 
thanks to the ingenuity of the radiologists it is now possible to obtain accurate 
measurements of the diameters of the maternal pelvis and the foetal head. This 
achievement has aroused very little enthusiasm amongst British obstetricians 
because the majority of them implicitly believe in Barbour’s dictum that the foetal 
head is the best pelvimeter and diagnose disproportion by pressing the foetal head 
into the pelvic brim and estimating the amount of overlapping. 

Unfortunately the statement that the foetal head is the best pelvimeter is only 
true if its attitude and position are the same as will be present at the beginning of 
labour, but as these conditions are rarely fulfilled, the method has been responsible 
for a great deal of inaccurate diagnosis. 

The older obstetricians may have been a little too concerned about the size of 
the pelvis and apt to attach insufficient importance to the other factors, but the 
pendulum has’ now swung to the other extreme and the foetal head is receiving more 
attention than it deserves. 

In my opinion the size of the pelvis is a more important factor than the size 
of the foetal head, because the pelvic canal is a rigid tube, whereas the relative size 
of the foetal head varies according to its attitude, position and plasticity. 
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Clinically, the size of the pelvic brim is estimated by taking three external 
measurements, the interspinous, intercristal, and external conjugate diameters and 
one internal measurement—the diagonal conjugate. The external measurements 
are of very little value, yet we continue to teach students how to take them and 
even measure them ourselves although we know in our hearts that the procedure 
is little better than a meaningless ritual. The diagonal conjugate is certainly a 
useful measurement, but even so it is little better than a rough guide to the length 
of the obstetrical conjugate, whereas the diameter principally affected may be the 
transverse of the brim as in the android and anthropoid types of pelvis already 
referred to. Moreover, the diagonal conjugate may be difficult to measure satis- 
factorily in a primigravida without causing a good deal of pain. For these reasons 
I have come to the conclusion that every primigravida should have her pelvic brim 
examined radiologically, as it is possible by this méans to obtain accurate information 
as to its size and shape without causing her any discomfort. 

I do not attach so much importance to radiological measurement of the fetal 
head because of the changes in attitude, position, and shape which the head 
undergoes as it passes through the pelvic brim, and therefore I am not in favour of 
routine radio-cephalometry. When the foetal head overrides the pelvic brim at the 
beginning of labour and a radiograph taken at an earlier period of pregnancy has 
shown the pelvis to be normal, the cause of the disproportion is most probably 
a faulty attitude of the head or, more rarely, a large head. Clinical methods 
of examination ought to be sufficient to determine which of these factors is 
responsible, and only occasionally should it be necessary to seek help from the 
radiologist. 

My principal contribution to this discussion, therefore, is a recommendation that 
every primigravida should have her pelvic brim measured radiologically during the 
early months of pregnancy. This is a revolutionary proposal and will probably 
meet with opposition on the following grounds :— 


(1) Routine radio-pelvimetry is unnecessary because the great majority of labours 
are normal. This objection is illogical because at the present time every primi- 
gravida is subjected to clinical pelvimetry. 


(2) Radio-pelvimetry is expensive and should therefore be reserved for cases in 
which some abnormality has been detected by clinical methods. The answer to this 
is that pelves with shortened transverse diameters cannot be diagnosed without a 
radiological examination. 


(3) The pelvis is only one of the three factors concerned in the mechanical 
problem of labour, and therefore it is better to postpone radiological examination 
till the later weeks of pregnancy when signs of disproportion have made their 
appearance, and it is possible to obtain information about the size and attitude of 
the foetal head as well as the size and shape of the pelvis. This objection is 
reasonable, but as the size and shape of the pelvic brim are the most important 
factors it is advisable to have accurate information about them early in pregnancy 
so that their probable effect on labour may be foretold. Moreover, it is possible to 
obtain a much better radiograph at that time as the pelvic brim is not obscured by 
the foetal head. 


Conclusions.—Radiological examination of the pregnant woman is so valuable 
that every important maternity hospital should be provided with a properly-staffed 
and equipped X-ray department for purposes of research and diagnosis. 

In the diagnosis of foetal malformations, foetal maturity and intra-uterine death 
the radiologist is able to supply valuable information which cannot be obtained by 
existing clinical methods. 
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In multiple pregnancy, radiological diagnosis reaches a degree of certainty which 
is not possible by any other method. 

Malpositions and malpresentations should be diagnosed clinically, and only 
when additional information is required should such cases be referred to the 
radiologist. 

Clinical pelvimetry of the pelvic brim is not sufficiently accurate for present-day 
standards, and should be replaced by radio-pelvimetry ; as an ideal to be aimed at, 
every primigravida should have a radiograph taken of her pelvic brim during the 
early months of pregnancy. 

Routine radio-cephalometry is unnecessary if a radiograph of the pelvic brim 
has already been obtained. 
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Dr. R. E. Roberts: The outstanding obstetrical problems which may be 
placed before the radiologist are as follows: (1) Is the patient pregnant? (2) What 
is the position and presentation of the fostus? (3) What is its period of gestation ? 
(4) Is there any major or minor pelvic deformity ? and what are the measurements 
of the diameters of the pelvic brim and/or outlet? (5) Is there any disproportion 
between the size of the foetal skull and that of the maternal pelvis? (6) Is there 
a multiple pregnancy or a foetal abnormality to account for hydramnios which is 
present ? (7) Is the foetus alive or dead? (8) Is the pregnancy extra-uterine ? 
(9) Is the antepartum hzmorrhage due to placenta previa ? 


Period of Gestation 


In most cases the clinician can form a fairly accurate estimate from the patient’s 
history and from palpation of the abdomen as to the period of gestation, and no 
resort to other than clinical means is necessary. Occasionally, however, the patient 
is so vague as to her dates’’ that no reliance can be placed upon them; or con- 
ception may have occurred during a period of amenorrha, as in lactation ; or there 
may be a discrepancy between the dates and the size of the utervs. In such 
cases as these the assistance of the radiologist may be sought. How far can he 
help ? 

The data on which he bases his estimate are: (a) The size of the foetus; and 
(b) the stage of ossification of its bones. 

The information available from the appearance of the epiphyseal ossific centres 
is extremely unreliable. The more important of these are the centre for the lower 
epiphysis of the femur and that for the upper epiphysis of the tibia. The former 
usually makes its appearance some time during the ninth month of pregnancy, the 
latter at or just after birth. Yet one has, on more than one occasion, seen a full- 
term foatus in which no ossific centre has yet appeared at the lower end of the femur, 
or a foatus of only thirty-seven weeks in which the upper tibial epiphysis shows a 
well-developed centre of ossification. The other ossific centres of which use may 
sometimes be made, namely those for the os calcis (which appears during the fifth 
month), the astragalus (seventh month), and the cuboid (ninth month), are equally 
unreliable. The textbook dates of appearance of these various centres must be 
regarded as averages, and nothing more. 
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What then of the size of the foetus ? Most radiologists will have formed a fairly 
clear mental impression as to the size of the film images of foetuses at different 
periods of gestation. In my experience the only films which are of use for com- 
parative purposes, as regards size of foetus, from a mere inspection, are those taken 
with the patient in the prone position, using a constant tube-film distance. In 
radiographs taken with the patient in the supine position the distance of different 
foetal skulls from the film may vary so much that skulls of the same size may show 
widely differing sizes of film image. Much more uniformity in this respect is 
obtained with patients in the prone position. To try to assess the age of the foetus 
from the length of its humerus or femur on the film, seems a singularly futile 
procedure, as not only its distance but also its plane are unknown. Similarly 
difficulties arise when we try to assess the total length of the foetus from a 
radiograph. 

We therefore have to content ourselves with an estimation of a part of the foetus 
whose distance from tube and film can be fairly accurately measured, namely the 
skull. The projection on the film of its long axis varies considerably with its plane, 
which is often difficult to orientate. For this reason the method, described by 
Reece [1], of measuring its short axis, lends itself more readily to radiographic 
estimation. 

I may refer very briefly to a simple modification of Reece’s method which I have 
devised [2], which further simplifies, in many cases, the estimation of maturity 
from the cephalic measurements. Without entering into details, which are published 
elsewhere, the principle of the method is as follows: By placing the patient in the 
prone position on the film casette, without a Potter-Bucky, and taking a radiograph 
with the tube at four feet from the film, the film measurement of the suboccipito- 
bregmatic diameter in inches, multiplied by 10, gives, with a fair degree of accuracy 
in an average patient, the number of weeks of gestation. Slight modifications need 
to be made in the case of obese patients or those whose hypogastrium cannot be 
made to touch the film. So far the method has only been employed in vertex presenta- 
tions, and during the last two months of pregnancy. 

All cephalometric methods of assessing maturity are open to the objection that 
all foetuses do not conform to a standard as regards the size of their skulls. In view 
of the varying sizes and weights of full-term foetuses it would be unreasonable to 
expect a uniformity in this respect. Yet, taken as a whole, these cephalometric 
methods of estimating the period of gestation give results which are reliable. 


Pelvimetry and Cephalometry 


By any of the radiological methods now in vogue it is possible to supply the 
obstetrician with accurate information as to the exact shape of the pelvis, and the 
diameters of the brim [8, 4, 5], and.outlet [6], together (though possibly with less 
exactitude) with the more important diameters of the foetal skull [7, 8]. 

A clear opinion as to the desirability of and also as to the clinical applications of 
pelvimetry would be helpful. There surely must be a happy mean between the self- 
sufficient clinician who wants no radiological pelvimetry at all and the over- 
enthusiastic radiologist who suggests that radiological pelvimetry should be performed 
on every married woman. 

There is one aspect of this work to which I would invite the consideration of 
obstetricians, namely the relative ease with which radiological pelvimetry can be 
carried out in the early months of pregnancy, as compared with the ditficulty which 
may be experienced when an obese woman is approaching full term. 
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To radiologists I would urge the desirability, when the radiological measurement 
of the conjugate is difficult or in doubt, to supplement the radiograph in the sitting 
position with a lateral view (the patient lying on her side), at the same time 
measuring the distance of the symphysis or natal cleft from the tube and film. By 
this means the true conjugate can be estimated, often with even greater accuracy 
than that possible in the pelvimetric sitting radiograph. Furthermore by this view 
one obtains valuable information as to the inclination of the posterior surface of 
the symphysis, the lumbo-sacral angle, the curve of the sacrum and also the relative 
size and position of the foetal skull and pelvic brim. 

Even without the employment of pelvimetric or cephalometric methods the 
radiologist can, by taking radiographs in the supine, prone and lateral positions, 
express a reliable opinion as to the existence or otherwise of disproportion, and at 
the same time supply valuable information as to the position and degree of flexion 
of the foetal skull. 


Hydramnios 


Probably in no branch of obstetrical radiology is the information available from 
the X-ray examination so precise as in the investigation of cases of hydramnios. 
The presence or absence of a multiple pregnancy, often missed or wrongly suspected 
by clinical examination, is demonstrated with the greatest of ease by radiography ; 
and the relationship of the foetal parts to each other and to the maternal pelvis and 
spine is fully shown. Similarly few, if any, foetal skeletal anomalies or abnormalities 
should escape diagnosis by the radiologist. 

This subject cannot be left without a word about one of our limitations, the 
diagnosis of mild hydrocephalus. This may be suspected if the radiographs reveal 
an abnormal thinness of the cranial bones in relation to the size of the skull, and 
to the size and stage of ossification of the rest of the foetus. Or there may be a 
discrepancy between the cephalometric measurements and the period of gestation 
as assessed from the dates (provided reliance can be placed on the latter). Its 
diagnosis from X-ray films is, however, often one of difficulty. 


Placenta Previa 


Direct radiography of the gravid uterus gives no reliable information as to the 
position of the placenta. All radiologists will have'noted from time to time 
shadows at or near the edge of the uterine shadow which they have been tempted 
to regard as phleboliths or calcified patches in the placental vessels. In a series 
of such cases, which I was able to investigate by ante- and post-natal radio- 
graphs of the uterus, and of the extruded placenta, I readily convinced myself that 
no reliability could be placed on this appearance. In most of the cases the calcified 
patches turned out to be calcified mesenteric glands displaced by the gravid uterus. 
If such investigations were to be of any diagnostic value a control examination, of 
the abdomen before pregnancy—obviously a practical impossibility—would need to 
be made. 

Recently two methods have been evolved, in which contrast media are employed. 
In the first the limits of the amniotic cavity are demarked by the injection into it 
through the anterior abdominal wall, of a radio-opaque substance—uroselectan B [9]. 
The placental site in favourable cases is demonstrated as a filling defect on the 
uterine wall.’ In the other a radio-opaque solution of 124% sodium iodide is 
injected per urethram into the bladder. 

From the clinical point of view, the main objéction to amniography appears to 
be the inevitability of a termination of the pregnancy following the injection. In 
course of time this difficulty will probably be overcome by the production of 
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a more suitable opaque substance than uroselectan. At the moment it is a serious 
drawback, and definitely limits the scope of the method to the later months of 
pregnancy. 

From the radiological point of view the chief difficulty lies in the correct 
interpretation of the radiographs. In many of the radiographs I have seen (most of 
them kindly lent to me by Drs. Walsh and Burke) there appear to be more than one 
site where a filling defect or pseudo-filling defect might be located. This difficulty 
is to a large extent overcome by the taking of a series of radiographs of the uterus 
at different angles so that in at least one of them the placenta is situated “end on.” 
In these cases the only infallible proof of the site of the placenta is,in my opinion, 
obtained when the placenta shows as an intermediate haif-shadow between the 
opaque uroselectan in the amniotic cavity and the translucent gas in the bowel. 

A combination of amniography and pneumoperitoneum might be helpful in 
defining the position of the placenta, for by this means both surfaces of it would be 
visualized. It is, however, questionable whether a second puncture of the abdominal 
wall for this purpose would be justifiable, when even the single puncture for 
amniography alone is so distasteful to many workers. 

The other contrast-medium method, cystography, has the merits of simplicity 
and safety, with no risk of abortion. It depends on the demonstration of an 
increased gap, in cases of central—and some cases of marginal—placenta previa, 
between the shadow of the foetal skull and that of the fundus of the bladder. It is 
however, only applicable to vertex presentations, and to the later weeks of pregnancy. 
Its utility is further limited in that it is not applicable to cases of lateral and posterior 
placenta previa, and the radiographs are liable to misinterpretation if there is a 
central clot. Furthermore, when one considers the saucer-like shape of the bladder 
when it is pressed on by the foetal vertex, one appreciates that the width of the 
gap seen in any case will depend to some extent on the size of the bladder, the 
amount of fluid in it, and the angle of incidence of the X-ray beam. The demon- 
stration on the radiograph of the outline of the pelvic portion of the lower uterine 
segment is helpful in deciding whether a gap is due to an intra-uterine cause 
or not. 

Theoretically there appear to be many factors which militate against this cysto- 
graphic method. From the practical point of view much will need to be done 
before it can be adopted as a reliable means of diagnosis. 
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Dr. Norman Reece said that in a paper read before the Section in January 
1935,’ he had shown that the biparietal diameter of the foetal head could be 
measured with reasonable accuracy by X-rays; also that this measurement gave 
useful information as to the foetal maturity from the fact that it increased by one- 
tenth of an inch each week during the last eight weeks. 


1 Proceedings, 1985, 28 489 (Sect. Obst., 45). 
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He stressed the value of radiological measurement of the distance between the 
ischial spines and challenged the opener’s statement that in comparison with pelvi- 
metry, radiological cephalometry was relatively unimportant. He contended that 
the immature foetal head was always plastic and that the only way to estimate its 
immaturity was by X-rays. He maintained that trial labour or induction without 
X-ray investigation was inexcusable. 


Dr. Cecil Bull: X-ray examination, when there is any clinical doubt about the 
position, lie, multiple pregnancy, hydramnios, anencephaly and hydrocephaly is of 
such proved value that it has passed into regular use. 


Pelvic Measurements 


Calculated diameters by any method of X-ray pelvimetry, are accurate, at any 
rate to one-eighth of an inch, and give a valuable impression of the pelvic canal, 
since the pelvis is actually seen and the symmetry appreciated, and the foetal head 
seen in its relation to the pelvic diameters. 

Accurate measure between bony points is a different measure from that which 
has been used hitherto, and such measures take no account of soft tissues covering 
the female pelvis or the foetal head. On these matters I hope and believe we shall 
reach unity of opinion in a gathering such as this. It has been said that no 
amount of measurement will determine whether or not the feetal head will pass 
through the pelvic canal at term. But measurement does seem to be the funda- 
mental basis of scientific approach, and I submit that with this material and in 
this company we are in a better position accurately to answer the question than at 
any time before in the history of obstetrics. 


Estimation of the Period of Gestation 


Dr. Roberts has fully outlined our present knowledge of the radiological estimates 
of the period of gestation, and Mr. Reece has propounded his thesis. From the 
mathematical side this thesis carries an immediate appeal, but it rests on the 
assumption that all normal foetal heads are the same size: this is probably true in 
a general way but since failure by the foetus to measure up to within four-tenths of 
an inch of standard means an error of four weeks in the forecast of maturity, we 
must be very sure of the behaviour of the footus in this respect—as well as of our 
own accuracy in measurement and calculation—-before we accept such estimates of 
foetal maturity. In the last 30 cases my estimates have been four weeks out in 
20%, three weeks in 20%, two weeks in 20%, one week in 20%, and within a few 
days in the remaining 20%. This is no better than clinical estimates, but it does 
not condemn the method, and I think that some modification will eventually be 
found so that it will become more reliable. 

In taking measurements I use three positions—sitting, recumbent, and lateral, 
and measure whichever diameter of the foetal skull is given by each of these positions 
and check them off against one another. If different diameters do not show the 
same degree of maturity according to the tables of Scammon and Calkins, it is 
evidence of faulty method of measurement and calls for revision of the data. 


Months 
Diameters F ~ i > 
3 4 5 6 7 8 Y 10 
Bi-parietal — 0-6 1-26 1-8 2:28 27 8-1 8-49 8-83 inches 
Occipito-frontal ‘ 0-82 1-6 2-26 2-85 8-4 8-9 4:38 4-8 ” 
Sub-occipito-bregmatic . 0-8 1-48 2-06 2-55 8-0 8-41 3-82 4-19 en 


(Adapted from ‘‘ Growth in the fatal period"’ by Scammon and Calkins) 











698 Proceedings of the Royal Society of Medicine 54 


Dr. W. G. Mackay: I have adopted amniography from time to time, when 
suitable cases presented themselves, ever since the publication of the first article on 
the subject, in America in 1980. Altogether I have carried out the investigation on 
sixty-six occasions. By “ suitable cases” I refer to cases of bleeding during the last 
three months of pregnancy in which the cervix uteri is found to be firmly closed, 
and in which there are no gross signs of detachment of a normally situated placenta. 
From this experience I have satisfied myself entirely that amniography is the 
most delicate test of the position of the placenta which is available at the present 
moment for such cases. In all the cases in which it was employed, it had previously 
been found impossible to decide where the placenta was situated by ordinary 
methods, whereas resort to X-rays made an accurate diagnosis possible in 90% of 
these. 

This diagnostic superiority, however, is seriously set back in the practical 
applications of amniography by the acknowledged tendency of the procedure to 
induce labour. On this account it cannot be used with advantage to the mother 
and the foetus until the particular pregnancy is so far matured that the foetus can 
be reasonably expected to survive its immediate birth. 

This applies especially to cases of slight hemorrhage. If the hamorrhage has 
been severe the matter is a little different. Such cases, even when left entirely 
alone, frequently go into labour after a short interval as a natural outcome of the 
hemorrhage. If one were tolerably certain that this would be the case, it might be 
worth while, for the sake of the mother alone and disregarding the state of maturity 
of the foetus, to ascertain the exact position of the placenta by means of amniography. 
Rightly or wrongly, I have acted upon this assumption on several occasions. 

With regard to the possibly harmful effects of amniography, we are here more 
especially concerned with the welfare of the foetus, because needling of the uterus 
and the introduction of uroselectan into the pregnant organism are not new 
procedures. Undoubtedly some of the uroselectan is swallowed by the foetus, but, as 
far as my investigations show, it is not absorbed, but remains outside the foetus, as 
it were in the lumen of its gut. In serial films the opacity can be observed to pass 
along the digestive canal in apparently undiminishing amount. This is in striking 
contrast to the uroselectan in the amniotic fluid, which is quickly absorbed and 
excreted in the maternal urine. 

If these observations are correct, then only the foetal skin and gastro-intestinal 
lining are subjected to the influence of the opaque substance. Amongst my cases I 
have not observed any skin eruptions or gastro-intestinal upsets. 

The recognition of the placenta in radiograms depends upon two of its properties : 
(1) The unevenness of its surface ; and (2) its thickness. The more important of 
these is the unevenness of its surface. This unevenness is transferred to the outline 
of the shadow of the amnion, provided of course that the view has been taken from 
a suitable angle. It is therefore a simple matter to determine the position of the 
placenta if one examines carefully ‘the outline of the amniotic shadow, because in 
places other than that corresponding to the placental site the outline of the shadow 
is smooth. The more the placenta is curved, the more accentuated does the 
irregularity become. Hence in cases of placenta previa where the placenta lies in 
the lesser pole of the uterus, the outline of the shadow abutting on it is greatly 
broken up and may be completely obliterated. The very characteristic picture is 
then obtained of the amniotic shadow fading away into the placenta below the 
foetus. 

Formerly one regarded a filling defect resulting from the thickness of the 
placenta and distorting the general shape of the amniotic shadow as a characteristic 
feature but while this is sometimes of the greatest value it cannot be relied upon on 
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every occasion because the shape of the uterus is not constant. This is especially 
the case in late pregnancy when projecting parts of the fotus may bulge out the 
uterine wall or surrounding structures indent it so as to lead to an abnormal shape 
of the shadow quite independent of that produced by the placenta. 


Dr. A. Durward said that in collaboration with the Obstetric Department of 
University College Hospital he had for some months been conducting an investiga- 
tion on pelvimetry and cephalometry in the Anatomical X-ray Department at 
University College. He agreed with Professor Dougal as to the greater importance 
of pelvimetry. Anatomically it was most certainly so, since the foetal head was so 
constructed as to allow considerable variation in its dimensions and form, while the 
ability of the pelvis to vary during the course of labour was distinctly less. 

In the investigation at University College they had, of course, kept in mind the 
work of Caldwell and others in America. The classification of pelves made by these 
workers was fundamentally very sound since the basis of it was anatomical. He 
(the speaker) had ample evidence already in his series of the very frequent admixture 
of android and gynecoid characteristics in the same pelvis. A pelvis presenting 
only gynecoid features was not common. Whether the proportion of the various 
types described by the American workers would hold for a large series of English 
pelves he was not yet in a position to say. 

A lateral view of the pelvis was always taken and the size and shape of the 
sacro-sciatic notch correlated with the form of the inlet. It had been claimed that 
the posterior iliac part cf the inlet varied with the notch. The University College 
investigation to date had not proved the invariability of such a relationship; a 
narrow J-shaped notch would at times accompany an inlet in all respects gynecoid. 

No satisfactory estimate of the form and dimensions of the inlet could be 
obtained by any method other than the radiographic examination of the inlet 
itself. This was largely due to the admixture of android and gynecoid character- 
istics which was so common, and which precluded the assumption of one dimension 
from information secured by actual measurement of another. 


Dr. Rohan Williams said that he wished to emphasize the great value to the 
obstetrician of Courtney Gage’s “ Pelvic Chart.” This method of pelvimetry 
provided a true concept of shape and size of the pelvic brim. Accurate centring 
often very difficult—was not essential to promote accuracy in the final plan. 

He would like to draw attention to the condition of pure transverse contraction 
of the pelvis, which could only be recognized ante-natally by radiological methods. 
He suggested that note should be taken of the false inter-sacro-iliac diameters and 
of the false transverse diameters in all routine examinations made in the supine 
position, so that this condition should not pass unrecognized. 

Spalding’s sign, in its earlier phases, was difficult to distinguish from normal 
overlap in the bones of the vault in certain cases, and sometimes became frankly 
positive only after an interval of from seven to fourteen days. 

In the investigation of pyelitis of pregnancy intravenous urography was of 
special value. 

Finally he wished to make a strong plea that in every case in which some 
mechanical obstetric difficulty had been encountered, the patient should be referred 
for post-natal pelvimetry and that the radiologist should be made acquainted with 
the cephalic measurements and the postural mechanics of the labour, and have a 
sketch of the moulding, so that the information acquired from this co-operative 
procedure could be applied to future “ borderline ’’ cases. 
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Dr. M. H. Jupe said he agreed with Dr. Roberts that the earliest date at which, 
at present, pregnancy could be diagnosed with certainty in all cases was sixteen weeks. 
This statement included all examinations and applied specially to difficult and very 
fat patients. The question was of importance, as the obstetrician had great difficulty 
in differentiating between early pregnancy with a live foetus and a carneous mole. 
A pure early pregnancy could be diagnosed with absolute certainty at six weeks by 
the Zondek-Aschheim test, but this test would not differentiate between a purely 
early pregnancy and a carneous mole, and therefore many obstetricians were referring 
these cases to radiologists for help. 

He (the speaker) obtained some success by placing the patient face downwards 
on the film and directing the central ray postero-anteriorly, with a tilt, so that the 
ray was at right angles to the plane of the outlet of the pelvis. In this way, in 
certain cases, a foetus could be seen at twelve weeks, and he hoped that with the 
improvement of apparatus and finer focus tubes, the date of diagnosis of early 
pregnancy would be reduced to twelve weeks for all cases. 
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Section of Comparative MWedicine 
President—J. C. G. LEDINGHAM, C.M.G., M.B., F.R.S. 





[February 26, 1936] 


DISCUSSION ON THE USE OF THE NON-VOLATILE 
NARCOTICS 


Professor J. G. Wright: The problems which confront the veterinary 
anesthetist differ in a number of ways from those of his medical confrére. These 
differences are due to the number of species dealt with, the variable response of 
different species to different narcotic agents, the marked discrepancy in size of 
animals—e.g. a kitten may weigh two pounds and a horse two thousand pounds. 
Those states, termed hypnosis and basal narcosis, so frequently induced in man, 
are often associated in animals with marked excitement, which may amount to 
uncontrollable frenzy—for an animal generally resists narcosis to its utmost. For 
this reason the agent has to be pushed until there is deep narcosis. 

Non-volatile narcotics have been employed in veterinary practice since they 
were introduced into human medicine, and veterinarians are eager to adapt new 
methods for use in animals. Whenever possible, some form of narcosis is used as a 
preliminary to inhalation anesthesia. When a fully conscious animal is forced to 
inhale a strange, irritating vapour such as chloroform or ether, there is often violent 
struggling. To the classic stages of anesthesia, we have to add another—that of 
fear and voluntary struggling—and the risks are thereby greatly increased. In the 
first place, there is danger of syncope during the early stages of induction, and 
secondly there is a grave risk of overdosage, since narcotic excitement may be almost 
immediately followed by bulbar paralysis. Again in animals, for the performance 
of quite minor interferences, which in man would be carried out under local 
anesthesia alone, we often adopt narcosis as an adjunct, to overcome the natural 
fear of restraint and to control the tendency to movement during operation. 
Fortunately, however, we do not encounter chronic alcoholism or exophthalmic 
goitre, whilst hyperglycemia is so rare as to be unimportant. 

A very large number of aliphatic narcotics have been introduced into surgery, 
and the majority of them have been used in animals. Most have been discarded 
owing to one or more undesirable features. I shall in this paper refer only to 
those of which I have had sufficient experience to form an opinion and to those 
considered to have a definite place in animal surgery. These agents may be divided 
for convenience into two groups—the old and the new. The former comprises those 
which were introduced at the beginning of this century, the most important being 
chloral hydrate and morphine. In this connexion the name of Sir Frederick Hobday 
should be mentioned as he was a pioneer in veterinary anesthesia. The second 
group includes those agents which have been introduced during the past six or seven 
years, the notable ones being avertin, nembutal, and sodium evipan. 

Of recent years the term “ narcosis” has been used to describe the depression 
of the central nervous system, which can be produced by either volatile or non- 
volatile agents, irrespective of its depth. This has led to confusion. In this paper 
the term is used to imply a state in which consciousness and sensation to pain are 
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not completely lost. As the depth of narcosis may vary considerably, the word 
requires further qualification. Light narcosis implies a condition in which the 
animal is still able to stand and walk, although movement is associated with 
marked inco-ordination. If such an animal is allowed to remain quiet, it may 
assume a condition resembling natural sleep, and there will be some depression of 
the respiratory and circulatory functions. By vigorous stimulation, however, it 
may be roused, and not infrequently its response to such rousing is a state of 
excitement which often becomes frenzied. To this condition the term narcotic 
excitement is applied. In this paper, by deep narcosis is inferred a state in which the 
animal is quite unable to stand or even raise itself, and muscular relaxation 
is considerable. Reflexes are still brisk, and sensation, although much depressed, is 
not completely lost, as evidenced by movement of the limbs and head, and possibly 
by whimpering, when a painful interference is performed. The term “ anesthesia” 
implies complete loss of consciousness and complete muscular relaxation; reflexes 
are markedly depressed or even absent. It is the state, which, when dealing with 
volatile agents, is described as surgical anesthesia. 

Chloral hydrate.—This agent is used chiefly in the horse, generally as a narcotic, 
but occasionally as a general anesthetic. It is administered into the stomach as a 
drench or by means of a stomach tube, or into the rectum, or it may be given 
intravenously. A dose of $ gr. per pound body-weight (2 oz. to the average-sized 
hunter), given to a healthy animal on an empty stomach, will induce light to 
medium narcosis. In most cases the animal is just able to maintain the standing 
position; on being forced to move, it will stagger and perhaps flounder and fall. 
Chloral hydrate is best administered by a stomach-tube, the tube being introduced 
through the nostril, and the reagent dissolved in one or two gallons of warm water. 
Absorption is ranid and narcosis is generally at a maximum from fifteen to twenty 
minutes later. Such a degree of narcosis is most useful, since the horse can be cast 
with little or no struggling, and when down it generally lies quite still. Minor 
operations can be satisfactorily performed under local or regional anesthesia, 
whilst if full anesthesia is required chloroform is administered. By preliminary 
administration of chloral the amount of chloroform required is reduced and 
anesthesia is induced and maintained with greater ease. Excretion of chloral hydrate 
is rapid, and the animal is able to rise and walk about one hour after administration. 
In large animals this is a matter of considerable importance. A narcotized horse 
must not be left, nor must it be allowed to attempt to rise, until one is reasonably 
sure that it will be able to stand, since a floundering horse may sustain grave injury. 
A dose of ? gr. per pound body-weight, given by intravenous injection, will provoke 
deep narcosis which in some cases will amount to full anesthesia. Narcosis attains 
its maximum depth in from four to five minutes, and two or three hours elapse before 
the animal is able to stand again. This method has become very popular on the 
Continent, and French veterinarians recommend casting the animal first to ensure 
that it gets the full dose. It is more customary, however, to inject the drug in a 
dilution of 10 or 20 per cent. into the jugular vein by gravity, while the horse is 
standing. As a rule, the animal flounders and falls before the total amount has been 
injected, and a state of medium to deep narcosis is obtained. Chloral hydrate in 
concentrated solution is markedly irritant and the risk of some of the solution 
entering the peri-venous tissues, and so producing local abscess or even phlebitis, has 
always to be borne in mind. It is for this reason that the method has never attained 
great popularity in this country. 

Horses appear to tolerate the drug well, and when it is used in narcotic doses there 
is no evidence of its causing degeneration cf liver or myocardium. It is probable, 
however, that the margin between the full anwsthetic dose and the paralytic dose is 
small. In conclusion, it must be stated that chloral is still the best non-volatile 
narcotic for the horse we possess. 
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Morphine.—This is a most valuable drug in canine surgery. It is employed for 
the relief of pain, and, as a narcotic, either to facilitate minor interferences under 
local anesthesia, or prior to the administration of a volatile angwesthetic. In fact, 
until recently, morphine followed by chloroform or by chloroform and ether, was 
the standard method of inducing answesthesia in the dog. The narcotic dose, by 
subcutaneous injection, is #5 gr. per pound body-weight, the actual dose varying 
from + to 3 gr. The dog, however, has a notable tolerance for morphine and very 
much larger doses have been given without ill-effect. 

The complexity of the pharmacological actions of morphine is well demonstrated. 
Depression of the cerebral cortex provokes a state of stupor accompanied by 
locomotor inco-ordination. If the animal is kept quiet, sleep will occur, but it 
can be readily roused by stimulation, and especially by noise. Occasionally, such 
rousing will provoke great narcotic excitement. The action of the drug is more 
pronounced in young animals than in adults, and in puppies it occasionally causes 
complete loss of consciousness and analgesia. Narcosis persists for about twelve 
hours, and there are no undesirable after-effects. The response of the medullary 
centres is well marked. The vomiting centre is stimulated and copious emesis 
occurs five or ten minutes after injection. The vagus centre is stimulated and the 
heart’s action slowed. The respiratory and cough centres are depressed and in deep 
narcosis Cheyne-Stokes respiration may be observed. Depression of the vasomotor 
centre causes peripheral vasodilatation with a fall in body temperature. Para- 
sympathetic stimulation is also marked. There is profuse salivation and defecation, 
and the pupils are constricted—reactions which are best antagonized by means of 
atropine. 

In the horse, morphine is useful for relieving pain, but is of no value as a narcotic, 
Large doses may cause considerable narcotic excitement. 

In the cat, the agent will induce sleep if the animal is kept perfectly quiet, but 
the slightest interference generally provokes a state of wild mania during which the 
animal will rush about wildly, jump, and climb. It is scarcely necessary to say that, 
for these reasons, morphine is not used for this animal. 

Avertin.—Before the introduction of this agent in 1929, there was no reliable 
non-volatile narcotic for the cat, and inhalation anesthesia without previous 
narcotization was the standard method. Agents such as pheno-barbital and 
chlorbutal had been tried, but their toxicity prevented their general use. By 
adopting a technique similar to that used in man, it was found that a dose of 
0-3 grm. per kg. body-weight (2-2 gr. per pound) in 3 per cent. solution at 40°C., 
injected into the colon of the cat, induced anesthesia in about 60 per cent. of cases, 
and deep narcosis in the remainder. With the latter, it was simple to complete 
anesthesia by inhalations of ether. Immature animals were found to be less 
susceptible than adults, and in these the dose was increased to 0-4 grm. per kg. 
body-weight. It is probable that this increase was necessitated not by youth but 
by size, since it is known that the amount required is influenced by the basal 
metabolic rate. Preparation and administration of the agent, whilst cumbersome, 
presented no great difficulties, and it was not long before the agent was in general 
use. The onset of narcosis was rapid and had generally reached its maximum after 
eight to fifteen minutes. At this depth it persisted for one and a half to two hours, 
after which it progressively lightened, although complete recovery was often delayed 
for twenty-four hours or more. The agent has proved of great value for operations 
about the face and head, and the mouth and pharynx. For rapidly performed 
abdominal operations, ether by inhalation is still preferred. 

Whilst avertin appeared to be a safe anesthetic for healthy animals, the 
margin between the anesthetic and paralytic doses was undoubtedly small, and if 
unsuspected disease of the liver was present or if the animal had not taken food for 
some days, fatalities were especially liable to occur. In a series of over 100 routine 
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surgical cases, of which a large proportion were cases of sepsis, death occurred in 
5 per cent., either as the direct or indirect result of avertin anesthesia. My 
colleague, Dr. Tom Hare, has shown'that the agent has a toxic action on the liver, 
resembling that of chloroform, and it is thought that when using it we may be 
basking in a state of false security, for extensive necrosis of the liver may occur 
without the animal showing any obvious clinical symptoms. 

In the dog, the action of avertin presents some striking differences. Although 
this animal is larger than the cat, the dose has to be increased to 0-4 to 0-6 grm. 
per kg. In large dogs the bulk of the fluid to be injected often had the action of an 
enema. There was also considerable individual variation in susceptibility, and 
sometimes narcosis was accompanied by frenzied excitement. Again, the duration 
of narcosis was remarkably short, compared with that in the cat; in most cases the 
whole course of the drug’s action did not exceed one hour. 

In the horse, the drug was given intravenously, the anasthetic dose being in the 
region of 0-03 grm. per kg. Duration of effect is extremely short—viz. from eight 
to ten minutes—after which the animal rapidly recovers. 

Our conclusion is that avertin is too toxic for use in answsthetic doses in animal 
surgery, and subsequent experience with the recently introduced barbiturates has 
shown that it is inferior to these. 

Nembutal.—Nembutal was first used as a general anwsthetic in animal surgery 
in 1930, in the United States. The dog was the subject, and administration was 
by intraperitoneal injection in a dose of $ gr. per pound body-weight (27-5 mgm. 
per kg.). We have tried this method on some 300 cases. It was found that, 
whilst the dose suggested gave fairly uniform results in healthy dogs weighing 
25 to 50 lb., it had to be increased for lighter ones—a dog weighing 10 pounds 
taking } gr. per pound body-weight—and at the same time slightly decreased for 
heavier ones. Bazett and Erb (1938) have attempted to show that the dose required 
is determined by surface area rather than by weight, and have plotted a curve to 
indicate this. In our experience the dosage they indicate is insufficient for heavier 
dogs. Whilst this method was reasonably good for healthy animals, its short- 
comings were quickly recognized when the animals were diseased. Thus, toxwmia 
greatly predisposes animals to the toxic action of narcotics, and as it is impossible 
to assess accurately the degree of toxemia in such cases and modify the dose 
accordingly, fatalities are liable to occur. In our series, i.e. routine surgical cases, 
fatalities reached 2 per cent. Of antidotal measures adopted, the most efficacious 
were carbon dioxide by inhalation to stimulate the respiratory centre, and a 5 per 
cent. solution of glucose in normal saline by intravenous or subcutaneous injection, 
to raise blood-pressure and to enhance the detoxicating powers of the liver. 

In my view, when using non-volatile narcotics in anesthetic quantities, any 
method of administration which necessitates computation of the dose is a bad one. For 
this reason it was decided to adopt the method of slow intravenous injection, assessing 
the degree of anesthesia present as injection proceeds. Magill had already employed 
this method in man in this country. An experience of 642 cases convinces me that 
it is the only rational method. By this means safe surgical anesthesia can be 
produced in every dog and cat, provided that the animal is not moribund at the time 
of injection. It has been found that the quantity necessary in healthy animals is 
the same as that recommended for intraperitoneal injection. In diseased dogs— 
and by “diseased’’ I refer particularly to those degenerative changes in the liver 
which so frequently accompany sepsis—the anzsthetic dose may be reduced by as 
much as one-half. In our early cases we encountered deaths, numbering 1 per cent., 
and these were all in small subjects in which the total dose used was small. The 
cause of death was overdosage, consequent upon too rapid injection, respiratory 
failure occurring in five to fifteen minutes after injection. In one case death 
was delayed for some hours, and was due to mechanical impediment of the air 
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passages. In our last 250 consecutive cases no deaths could be attributed to the 
anzsthetic. 

In the dog the recurrent tarsal vein is used for injection; in the cat the radial 
is used. It is customary to make a dilution of 1 gr. in 1 c.c., but in small animals 
the dilution is increased, to ensure that the injection is not made too quickly. 
Induction of anesthesia should take from two and a half to three and a half minutes, 
or a little longer in the occasional subject which shows some narcotic excitement. The 
depth of anesthesia is assessed, first by inability to raise the head, secondly by 
relaxation of the lower jaw and tongue, and finally by depression of the pedal reflex 
(a very active reflex in small animals). When light anesthesia is obtained, it is 
maintained at its original depth for about thirty minutes, after which narcosis 
progressively lightens, with recovery in three to five hours. In deep anesthesia 
recovery may be delayed for twelve hours and even longer. It should be stressed 
that deep narcosis or full anesthesia is always induced. If light or medium narcotic 
doses are employed, a state of narcotic excitement, often violent, may result. During 
the period of recovery perfect quiet should be maintained. 

It is not proposed to discuss the pharmacology of the barbiturates, but attention 
should be drawn to the action of nembutal on the heart. During anesthesia the 
heart becomes accelerated and the pulse remains strong, while wounds bleed more 
freely than under chloroform. The former drug is much less toxic to the 
myocardium than the latter. We have anesthetized many aged dogs with advanced 
cardiac disease without ill-effect. Again, we have found that advanced chronic 
nephritis does not appear to increase susceptibility. In this connexion Murphy and 
Koppanyi (1934) have shown that in dogs in which extensive nephrosis has been 
experimentally produced, recovery from normal anesthetic doses occurs in the 
normal time. Whether nembutal has a toxic effect upon the liver when used in 
anesthetic doses cannot be stated. It can be said, however, that delayed toxic 
jaundice has never been seen, despite the fact that an animal has been anesthetized 
three times in seven days. 

In this connexion Scarborough (1936) has shown that it is almost impossible to 
produce chronic nembutal poisoning in rats. The only change observed in these 
animals was a slightly retarded increase in body-weight and a slight increase in 
liver-weight, the latter being more marked in animals treated orally. She concludes 
that in the absence of microscopical changes it cannot be regarded as a tissue 
poison, the increased liver-weight being due to a compensatory hypertrophy 
associated with destruction of the drug. 

In the cat, the action of nembutal resembles more closely that seen in man, 
and varying degrees of narcosis can be induced without much tendency to excitement. 
The drug is often given by the mouth in doses of } to } gr. per pound body-weight. 
The results, however, are irregular, and this is only to be expected since the drug 
has to traverse the liver, where much of it is destroyed, before it enters the general 
circulation. Recently, we have adopted the intravenous route for inducing 
anesthesia in the cat, and this is perfectly safe provided the injection is not made 
too quickly. As the total dose is a small one, rarely exceeding 3 gr., there is a 
danger of overdosage if the injection is given too rapidly. Nembutal now occupies 
a very prominent place in small animal surgery. In my view, by giving the drug 
intravenously anwsthetization of the dog has been revolutionized. To induce com- 
plete anesthesia in a large and nervous dog within two or three minutes and 
generally without any struggling, can only be described as amazing, when one calls 
to mind the course of inhalation anesthesia in such a subject ; moreover, nembutal 
is much less toxic than chloroform. 

In the healthy horse the anesthetic dose of nembutal is similar to that necessary 
for the average dog, viz.: $ gr. per pound body-weight. The drug has been given 
in one of two ways. In the first, the animal is cast and the drug is allowed to enter 














706 Proceedings of the Royal Society of Medicine 50 


the jugular vein slowly by gravity, the degree of anesthesia being assessed as injection 
proceeds. In the second method, the dose is estimated and the drug is injected 
intravenously while the horse is standing. To ensure that the whole dose is given 
before the animal falls, it is necessary to make the injection quickly, i.e. within 
forty to forty-five seconds. After about one minute the animal staggers and falls 
with little or no struggling ; narcosis deepens up to about the fifth minute, and at 
this depth it is maintained for half an hour or so. This is followed by a period of 
narcosis of from four to six hours. Two factors preclude the use of nembutal as an 
anesthetic in this subject. Firstly there is the cost, since the average riding horse 
takes 200 gr.; secondly, and more important, the period of recovery is too slow. 
Whilst a period of narcosis of from four to six hours is no drawback in the dog or 
cat, it is sufficient to preclude the use of the agent in the horse. 

Evipan sodium.—It is proposed to make only a short reference to this, the most 
recently-introduced barbiturate. In man, safety and the transient nature of its 
action are its prominent features. My experience inthe dog has been that in an 
animal of medium weight its anesthetic potency is approximately one-half that of 
nembutal. A dose of 4 gr. per pound body-weight will provoke a state of deep 
anesthesia; this will persist for about two hours, and will be followed by pro- 
gressively lightening narcosis for five or six hours. A dose of ¢ gr. per pound body- 
weight will produce light anzsthesia for from ten to fifteen minutes and this will be 
followed by a narcotic period of three or four hours. In every case in which it has 
been used, this period of recovery has been associated with frenzied struggling and 
excitement, and for this reason we have ceased to use it. 


I acknowledge gratefully the help of those colleagues who have worked with me 
in the Beaumont Animal Hospital of the Royal Veterinary College, particularly 
that of Miss M. Oyler, M.R.C.V.S. 


REFERENCES 


BazeEtTt and Ers. (1933,) Journ. Pharm. and Kxper., 49, 352. 
Murpny and Koppanyl. (1934.) Ibid., 52, 74. 
SCARBOROUGH. (1936.) Journ. Physiol., 86, 183. 


Dr. Douglas Belfrage : The problems of anesthesia in animals differ in many 
ways from those encountered in human surgery, chiefly on account of the variation 
in animal species and their lack of co-operation. Certainly it is fallacious to draw 
conclusions from animal experiments when narcosis and anesthesia in man are 
considered. In man there is a marked difference in tolerance to drugs and in the 
amount of margin between therapeutic and toxic doses. Narcotic action is qualita- 
tively the same in animals and man, but the difference in degree is so great as to be 
the determining factor in the choice of agents. 

In one respect the animal anesthetists have advanced a step further than we 
have: they have succeeded in producing a degree of surgical anesthesia, as distinct 
from narcosis, by administering a non-volatile drug such as nembutal. In man the 
nearest approach to this so far obtained is with evipan sodium, but the scope of this 
drug is very limited. At present, the use of narcotics in mun has two objects, the 
first—which is perfectly attainable—being to obviate all psychic disturbance ‘by 
abolishing the patient’s consciousness before he leaves his bed, and the second—not 
so completely possible in all cases—to be able to omit the use of ether and 
chloroform, with their unpleasant or harmful effects, from the inhaled anssthetic. 
This question of the kind of inhalation anesthetic used seems to be of greater 
importance in man than in animals, mainly because more extensive and longer 
operations are undertaken, and because the subjective sensations of the patient 
during the recovery period assume a larger significance when he is able to 
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describe and complain of them. This has led to the general adoption of nitrous- 
oxide-oxygen anzsthesia, supplemented, when necessary, by minimal amounts of 
ether and chloroform, and in all operations of any magnitude this procedure involves 
of necessity the use of some form of basal narcosis. We have therefore a real 
scientific reason for the use of these narcotics, as well as the psychological and 
humane purpose called for by the feelings and fears of our patients. 

I do not propose to dwell upon such well-known narcotics as the salts of 
morphine, scopolamine, and chloral hydrate. Their actions and use in medicine are 
well known, and as aids to anesthesia they are only partially of value, in reducing 
the amount of inhaled anesthetic required. They do not abolish consciousness and 
memory, except in doses which are beyond the safety line. The principal exception 
to this among the older narcotics is paraldehyde, which in some circumstances in 
man is a very useful agent. It has certain obvious drawbacks, such as the offensive 
and persistent smell and the ease with which it sometimes produces irritation of the 
bowel mucosa. For these reasons it is in general inferior to avertin for adults, and 
it has no compensatory advantages. There are, however, two classes of case in 
which paraldehyde is as good as avertin, or better, viz., for children and in midwifery. 
With children the action is reliable and safe, and there is very little tendency to 
restlessness during the recovery period; in midwifery the effect tends to last longer 
and to affect the baby less. ; 

I will now consider avertin, which to my mind is at present the best basal 
narcotic for general major surgery in man; it is the one which answers our two 
purposes most consistently, most completely, and most safely, and its only 
disadvantage in most adults is the slight inconvenience of rectal administration. It 
is really remarkable how consistent are the results with avertin, when it is given 
merely by rule of thumb, viz., by giving a dose of $ grm. per stone body-weight. All 
classes of patient, fat or famished, phlegmatic or frightened, fit or febrile, seem to 
lose consciousness easily and quickly, and their subsequent anesthesia is greatly 
simplified. Moreover, in a very large number of cases, I have never seen this dose 
cause alarming symptoms, and in other cases in which larger doses have been given 
the result has been similar. Thus, it seems evident that in man there is a 
considerable margin of safety between the narcotic and toxic doses of this drug, and 
there is no reason why the toxic dose should ever be reached. As far as I know, no 
special idiosyncrasy to avertin which might produce an unexpected accident has 
ever been described. Such accidents as have occurred after avertin are mostly, if 
not all, due to gross overdosage, to unwise administration of other drugs in 
combination with it, to lack of attention, e.g. allowing an unconscious patient to 
inhale blood from the operation-field, or to some other well-known cause of death 
under inhalation anzsthesia. Of course, death will follow a real overdose, and will 
be due to heart failure or paralysis of the medullary centres, or liver damage; the 
last cause, however, rarely operates, and will never occur in patients with healthy 
livers if the object in view is simply narcosis and no attempt is made to produce 
surgical anesthesia. The human liver appears to resist the toxic action of avertin 
better than the liver of many animals. 

There are two classes of case which form exceptions to the success of the 
standardized dose of avertin; in both the same result can be obtained, but a 
process of trial is necessary to get the proper dose, and this is found to be in excess 
of the usual dose. These are cases in children, and in adults suffering from toxic 
symptoms of hyperthyroidism, and the common factor in these is the existence of a 
high basal metabolic rate. This last is the real factor upon which the action of 
avertin depends in all patients, but the variation in the basal metabolic rate in most 
human subjects is not great enough to spoil the results. I imagine this to be the 
explanation of the difficulty found in getting consistent results in animals, for I 
imagine there is a great difference between the basal metabolic rates of say, Great 
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Danes and mice; animals with a high rate will need a dose of avertin which to them 
approaches the toxic. Avertin, then, remains the most generally useful of all the 
non-volatile narcotics for major surgery in man and is, when properly used, a drug 
devoid of risk. 

Next to avertin comes the group of barbiturate narcotics. They have a powerful 
depressant action on the central nervous system, causing, progressively, sedation, deep 
sleep, coma, and death from medullary failure. If the patient survives long enough 
after a toxic dose, pneumonia of a hypostatic type, suppression of urine, and damage to 
the liver may develop. An important characteristic of the group, as applied to man, 
is the extremely variable effect upon different individuals, and even upon the same 
individual under altering circumstances. Some patients, indeed, are so susceptible 
as to have almost an idiosyncrasy for the drug. Difficulty would therefore be 
expected in producing a uniform effect by any scheme of oral dosage, and the only 
successful plan would be to judge the dose according to the effect produced as the 
drug is given. This is in fact the truth, and Professor Wright’s remarks about 
intravenous administration of nembutal in animals apply equally to man, but 
unfortunately the analogy seems to stop short at the margin of safety. In man the 
margin between the narcotic and the toxic dose is very small in the case of nembutal, 
and although with experience and judgment the intravenous route can be used safely 
enough, it has been generally abandoned now that evipan is available. In any case, 
it was never possible to produce anesthesia such as we have heard described in the 
dog and cat. Given by the mouth, nembutal produces some startling variations in 
effect. One 14 gr. capsule can be swallowed by any normal adult in the course of 
his day’s work, and will cause only a mildly somnolent feeling ; the same dose given to 
an elderly patient at night will often give from six to eight hours sound sleep. Again, 
one may perhaps give 3 gr. to two quite normal young women as a preliminary to 
operation ; one of them will be carried into the theatre fast asleep and will not 
move at all when you begin the inhalation anesthetic, while the other will insist on 
walking into the theatre. One cannot foretell what the effect is going to be, or to 
what degree there will be amnesia afterwards—sometimes this is complete, even in 
a patient who appears almost fully conseious. Nevertheless, good results can be 
obtained by combining 3 gr. of nembutal with 4 gr. of morphia or 7} gr. scopolamine, 
but even so there is a big element of uncertainty. 

As in the case of so many other narcotics, children tolerate relatively large doses 
of nembutal, and in fact react to it in much the same way as animals. Although 
I have not tried it, I have little doubt that nembutal could be given intravenously to 
children with perfect safety. Fortunately this is not necessary, since the results of 
oral administration are so good. A method worked out mainly by Dr. J. V. Broad 
at the Victoria Hospital, Tite Street, answers excellently, namely, to give 0°6 gr. 
nembutal per stone body-weight. In children under 6 or 7 years this will almost 
always produce the narcosis required; the child will not wake when narcosis is 
induced, and will need little general anesthetic. I used a less accurate method at 
another children’s hospital for three years, giving 14 gr. indiscriminately to every child 
between the ages of 1 and 8 years. This worked well up to the age of 4 or 5, but 
the dose was too small for children between 5 and 8. Over 8 years, the healthy child 
will take 3 gr. safely, and the results are good up to about 12 years, but over this 
age one begins to get similar uncertain results to those seen in adults. The smallest 
patient to whom I gave 14 gr. was aged 8 months; this is really a very large 
relative dose. Neither in this case nor in any of the others were there any bad 
effects, and the only trouble which sometimes arises is a tendency to restlessness in 
the early recovery stage. When this occurs, which is not often, it is easily overcome 
by giving at once a dose of nepenthe equal to one minim for each year of the child’s 
-~ On the whole, in my opinion, nembutal is the most satisfactory narcotic for 
children. 
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The other drug with which I propose to deal shortly is evipan sodium. As you 
are aware, this is given by the intravenous route only, being quite ineffective when 
swallowed. The technique is practically the same as for intravenous nembutal, the 
injection being made slowly and the dose gauged according to the effect produced. 
A full effect is generally regarded as being obtained when the patient’s jaw becomes 
quite slack. Elimination is very rapid, and the narcosis lasts for a period varying 
from fifteen to forty minutes. 

The property which places evipan in a different category from the other 
barbiturates in man, is that the stage of actual anesthesia is reached, so that any 
small operation—such as dental extractions, opening abscesses, painful dressings, 
and so on—can be done with evipan alone. As far as the immediate results are 
concerned, the use of evipan seems to be quite safe, and the margin between the 
narcotic and the toxic doses is a very wide one. During the last year, however, a 
few cases have been described in which a dose of evipan was followed by a severe 
disturbance in the blood, taking the form of a myelogenous leukemia. I think 
there were only three or four of these cases, compared to many hundreds of 
thousands of evipan administrations, but they were of so serious a nature that it is 
perhaps as well to keep an open mind on this subject. I have a preference for 
evipan mainly because it is a convenient and pleasant basal narcotic, which is often 
eagier to use than avertin, and always more certain than nembutal. In country 
practice, of course, the fact of being able to undertake small operations single-handed 
is proving a great blessing. 





Mr. S. E. B. Balfour-Jones, referring to the use of avertin in laboratory 
animals, said that in the dog, his experience had been limited to young animals aged 
from 3 to 9 months. In subjects less than 6 months old good results had been 
obtained with a dosage of 0°4 c.c. per kg. body-weight; with animals over the age 
of 6 months 0°5 c.c. per kg. was found to be adequate. In the properly prepared 
animal no further anesthetic was necessary unless the operation was prolonged. 

In the cat, after starvation for twenty-four hours, a dose of 0°3 c.c. per kg. was 
usually sufticient to produce anesthesia deep enough for major operations, although 
ether was sometimes necessary for protracted operations. 

In the ferret, avertin had been used chiefly for minor operations in the 
unprepared animal. He had used the drug with complete success on fifteen out of 
sixteen occasions. A dose of 0°3 c.c. per kg. was found to be adequate, and in the 
animal prepared by starvation the effect lasted for about two hours, with return to 
normal conditions after five hours. 

In the rabbit, he h:d used avertin successfully, but his experience was limited 


to four occasions. For the removal of subcutaneous or more deeply situated 
tumours no other anzsthetic had been found necessary, the dosage being 0°3 c.c. 
per kg. 


In the fowl, avertin had been used in the prepared animal on about twenty-five 
occasions with complete success. On one occasion the subject died and post- 
mortem examination revealed advanced fatty degeneration of the liver. It had also 
been used with success in the pheasant in two cases. 

Usually, birds were completely anesthetized after from thirty seconds to three 
minutes, and remained sufficiently narcotized for from two to five hours, there being 
complete recovery after twenty hours. The dose used was 0°3 c.c. per kg. In all 
species administration had been per rectum in a 3 per cent. solution. 


Mr. Basil Hughes: The non-volatile narcotics are purely basal narcotics. 
They avert psychic shock, and pave the way for the use of other drugs which by 
themselves would not produce surgical anesthesia, but which do so when used in 
combination with a basal narcotic. 
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Surgical anesthesia, produced by non-volatile narcotics in association with other 
drugs, is almost entirely free from the toxic after-effects produced by inhalation- 
narcosis—using ether, chloroform, &c. Their excretion from the human body is 
usually rapid and complete. Generally speaking, they bring about a slight fall in 
blood-pressure and reduce respiratory excursions, so that the surgeon’s task is made 
easier and the patient's energies and resources are conserved. Whatever anoxemia 
may be present from the shallowing of the respiratory movements is readily 
rectified by the administration of oxygen and carbon dioxide. Again, their safety, 
in view of the increased usage of the diathermy needle and other electrical methods, 
cannot be overlooked. 

The non-volatile narcotics may be administered by the mouth, intradermally, 
intravenously, or per rectum. 

The drug mostly used by mouth has been nembutal. Its main disadvantage 
has been post-operative malaise for a period which may last for forty-eight hours. 
Also, on the whole, wounds have not healed so well when nembutal has been 
used. 

The main narcotic used intradermally has been omnopon-scopolamine. With this 
mixture, nausea, depression, and mental manifestations are very rare, the respiratory 
and digestive functions are not disturbed, while, owing to its papaverine content, it 
relieves smooth muscle spasm, so enhancing its value in operations upon the lung, 
stomach, and bowel. In combination with it, anwsthesia has been completed, using 
infiltration with 0-5 per cent. novocain-1 : 200,000 adrenaline hydrochloride, gas 
and oxygen, or very light ether. 

Intravenously, the narcotic chiefly employed has been the evipan-sodium. 
This is rapidly detoxicated by the liver, and is broken up and excreted within 
forty-eight hours; in this respect it differs from the other barbiturates which 
take considerably longer. Its action is enhanced by premedication with omnopon- 
scopolamine, with which it is compatible. It should be carefully given by slow 
fractional doses, as there may be an idiosyncrasy to this drug. Used in conjunction 
with it is infiltration anesthesia or gas and oxygen. The falling back of the jaw is 
an index of the onset of muscular relaxation. 

Per rectum, avertin and rectal ether have been used. The latter alone produces 
complete anesthesia for such operations as removal of the breast, trephining, and 
operations about the nose, throat, and mouth. Given according to the following 
prescription and directions, there is no fear of injuring the bowel and it has been 
used many times without bad results. 


Avertin and Rectal Ether. 


Mag. sulph. ow ia 3ij 

Glucose ... il nes dus 14 oz. (weight) 
Olive oil ... one es ae 3] 

Pulv. acacia one ie ae 5vss. 

Ether puriss. , ... es vn 3iv-Svi 
Paraldehyde jie és ae 5iv 

Morph. sulph. de ae nae gr. + 

Aq. jee ad 3xij 


Rub acacia and olive oil in a dry mortar; dissolve mag. sulph. and glucose in 7 oz. of 
water; add 1 oz. of this solution to the acacia and oil, and the rest gradually after the 
primary emulsion is formed ; transfer to a pint bottle ; add the morphia sulphate dissolved in 
water; dissolve the paraldehyde in the ether, and add gradually, shaking well; make up to 
volume, secure with a cork and keep in a dark place. 


Avertin (tribromethyl alcohol) is probably the most useful non-volatile narcotic 
that we possess at present. The chief contra-indications for its use are chronic 
interstitial nephritis and advanced cirrhosis of the liver. It is incompatible with 
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morphia and chloroform. It can be used in conjunction with infiltration anesthesia 
or with gas and oxygen, or with very light ether. 1t does not affect lungs already 
diseased. When used in conjunction with high spinal anewsthesia there is the 
danger of excessive anoxemia, owing to paralysis of the intercostal muscles, and 
this is superadded to the effect of the avertin. Its value is enhanced by putting 
cotton-wool into the ears and placing green blinkers over the eyes. Patients are 
apt to talk with slurred speech and give unnecessary secrets away unless quiet 
prevails; hence when this drug is used, talking and noise in the theatre should 
be reduced to a minimum. The combination of avertin with infiltration and 
splanchnic and pre-sacral block, provides the most perfect anesthesia for all the 
bigger abdominal and pelvic enterprises. This combination for thyroidectomy in 
cases of toxic goitre is unequalled. It is also the ideal anesthetic for head and 
brain surgery. Avertin, in association with low density spinal anesthesia, provides 
an excellent anesthesia for excision of the rectum. 

It will be noted that infiltration anesthesia in association with a non-volatile 
narcotic does completely block the field of operation from the central nervous 
system ; hence shock, both psychic and traumatic, are at an absolute minimum. 
Inhalation narcosis, on the other hand, does not afford this protection to the field 
of operation ; consequently shock, with all the other baneful after-effects of inhalation 
narcosis, is not avoided. 

Since I have used the newer combinations of the non-volatile narcotics with 
other drugs, the mortality among my patients of all ages, suffering from every type 
of surgical disease, has, under their use, been reduced to round about 2 per cent. 


Sir Frederick Hobday said that he still favoured the graded administration of 
chloroform by the electrically-driven air-measured fan and the judicious use of 
morphia. - He thought that the discussion had illustrated (1) that the human brain 
element must never be omitted; (2) that an anesthetist must always be on the 
alert and attend carefully to his job; (3) that there was no drug with which there 
was no danger when diseased patients were the subjects. 


Dr. Leon Jona said he felt that these basal anesthetics should not be used to 
induce surgical anesthesia, but rather as adjuncts to some other form of 
anesthetic. His personal experience had been that their use materially diminished 
the amount of general anesthetic required. He had also found that in cases in which 
the patients were not asleep before a general anwesthetic was administered, they 
had, as a rule, lost all terror or fear of the operation or anesthetic. Every surgeon 
had his own pet basal anesthetic, because he studied this particular drug and 
recognized its shortcomings, and would thus get satisfactory results where others less 
experienced did not. 


Dr. J. Blomfield said that Professor Wright’s remarks on narcotic excitement 
in animals had great interest for those who gave angsthetics to human beings 
because they shed light on the explanations commonly advanced for excitement in 
the human subject under anesthetics. It was often held that in certain subjects 
this excitement coming on after consciousness was abolished represented the free 
play of the “ unconscious mind”’ after will-power was suspended. That explanation 
could hardly be applied to animals; in these the excitement was probably due to 
that action of’ narcotics which led the older anesthetists to talk of their drugs, not 
as narcotics, but as “ narcotico-irritants.” 


Professor J. G. Wright (in reply): Paraldehyde has been mentioned. I 
have tried on the dog the method mentioned by Mr. Basil Hughes, of injecting 
paraldehyde, magnesium sulphate, and morphine, into the colon ether, but the results 
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have not been satisfactory. The colon of the dog is small and the. bulk of the 
injected fluid is not easily retained. Further, there is a stage of excitement during 
which the solution is ejected. I have also tried the rectal-ether method of Gwathmey, 
after the animal has been deeply narcotized with morphine (;'5 gr. per pound body- 
weight), but again the results have been unsatisfactory. 

The point which this discussion has emphasized, more than any other, is that in 
man the recently introduced non-volatile agents are used as basal. narcotics only, 
whereas in animals they are used as full anesthetics. In man, avertin would 
appear to be the most satisfactory, while in the small domestic animals nembutal is 
of outstanding usefulness. 
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Section of Dermatology 
President—H. W. BARBER, M.B. 


[February 20, 1936, continued] 


Urticaria Pigmentosa.—F. F. HELLER, M.D. (by courtesy of the 
PRESIDENT). 

P. C., a boy, aged 14. 

History.—Ever since the age of 18 months a rash was noticed and this 
gradually increased until recently, when it began to fade. The patient says that it 
is irritable and that when he rubs himself wheals usually appear. Apart from this 
condition he has been healthy. The family history is negative. 

Present condition.—There is a widespread macular eruption on the body and 
arms, spreading on to the backs of the hands and feet and also on to the face, being 
more marked on the neck and in front of the ears than in the centre of the face. 
The mucous membranes are clear. The lesions are brownish on the body but on 
the hands have a slightly purplish tint owing to some degree of cyanosis of the 
hands. The spots are about 2 to 5 mm. in size. Rubbing makes them more 
prominent and there is a moderate degree of dermographism. 

The case is shown for two reasons: (1) It is a good example of urticaria 
pigmentosa, but possesses one or two uncommon features; e.g. it is very wide- 
spread, involving the backs of the hands and the sides of the face—situations which 
are not common, also the lesions are rather smaller than those which usually occur 
in the infantile type. (2) To raise the question of the difference between the adult 
and the infantile types, as to which there is still some doubt. It is said that in 
the infantile condition the lesions are larger and occur on the body, whereas in the 
adult type they are smaller and more peripheral. ‘That differentiation does not 
entirely apply, however, as there are numerous cases in the literature in which these 
characteristics are reversed. The nodular type of lesion is supposed to be more 
characteristic of the infantile condition and the flat type of the adult, but though 
this is frequently the case, it is not sufficiently constant to be significant. 

Originally it was said that there were few mast-cells in the adult type, whereas 
mast cells were profuse in the infantile type, but here again the exceptions are so 
numerous as to invalidate this as an argument for differentiation. 

Hannay showed that if all the cases of urticaria pigmentosa were plotted out 
a great incidence would be found in the first year of life; the curve then falls away, 
and there is no rise at the period of adolescence, as one would anticipate if there 
was a different disease coming on at that period. 

We may therefore conclude that the bulk of the evidence points to the infantile 
and adult types being essentially the same condition. 

Discussion.—Dr. J. T. INGRAM said that he had seen the disease with the large type of 
lesion present in the first week after birth. He thought it was agreed that many of these 
cases cleared up when the children grew older. He had seen the trouble in children whom he 
had not been able to follow up and he assumed that it had cleared up. 

Dr. G. B. DOWLING said that at a meeting of the Section some years ago’ he had shown 
a case of urticaria pigmentosa with bullous lesions, in which the disease had been actually 
present at birth, the lesions then consisting of large erythematous areas. Bulle developed 
shortly after birth. 

Dr. A. C. ROXBURGH said he had seen one or two of these cases in children aged 18 or 
14, and the mothers said that the urticaria was gradually lessening. 

Dr. HELLIER (in reply) said that the condition in this case was now clearing up, and 
that was in accordance with the report in many of these cases. A proportion, however, 
apparently did not clear up entirely. 

| Proceedings, 1925, 18 (Sect, Derm., 43). 
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Fibromata with Atypical Epithelial Proliferation ——GoprrEyY BAmMBER, 
M.D. 

Mrs. E. R., aged 55, about four months ago noticed on her legs the appearance 
and increase in size of the lesions now shown. There is no history of any injury at 
the sites of origin. 

Distributed on both legs are several nodules varying in size from that of a lentil 
to that of a small nut. They are firm to palpation and appear to be situated in the 
cutis. The colour is reddish brown and the larger nodules are scaly, thus having a 
psoriasiform appearance. A small nodule was excised and examined microscopically. 

Histological report.-—In the cutis there is a conical area, with base uppermost, in 
which are numerous spindle-cells, mostly arranged in bands. The connective-tissue 
bundles show slight interlacing and the elastic fibres are diminished. There is slight 
acanthosis and hyperkeratosis of the overlying epidermis. In one place there is a 
small downgrowth of epithelium which suggests a beginning basal-cell epithelioma, 
but in a series of sections no evidence of this could be. found. 

Epithelial proliferation is a characteristic of a certain type of cellular fibroma 
which has been described by Biberstein. (Arch. f. Derm. uw. Syph, 1931, 164, 69). 
He regards them as a type of mixed tumour in the formation of which both cutis 
and epidermis take a part. Although in the present case the epithelial proliferation 
is slight, the lesion was an early one, and a more characteristic picture is expected 
when the larger ones are excised. 

Dr. W. FREUDENTHAL said that when Biberstein had examined such cases in Breslau 
he had at first thought that the atypical epithelial proliferation was only a reaction against 
the fibroma but later he considered it more probable that the tumour originated from two 
germinal layers—epidermis and cutis. The section now shown under the microscope 
supported this latter opinion; there was a circumscribed area which reminded one of a 
basal-cell epithelioma. 

POSTSCRIPT.—A second biopsy, from the largest nodule shows similar epithelial 
downgrowth. 


Poikilodermato-myositis (Petges).—G. B. DowLiNnea, M.D. 

The patient, a woman, aged 26, is suffering from a condition first described by 
Petges and Clejat in 1906 under the title of “ Atrophic Sclerosis of the Skin and 
Generalized Myositis.” In 1929 Petges published a further case, changing the title 
to ‘‘ poikilodermato-myositis, and in 1930 published two more. 8. Nicolau published 
one in 1929. Kaeté Jaffe described some similar cases in 1930 and called the 
condition sclero-poikilodermia, and Postman and Prakken published one in 1934 
under the same title. 

The features common to all these cases are: (1) Changes in the skin, of the type 
named by “ Jacobi “poikilodermia’’; (2) sclerosis ; (3) progressive muscular atrophy. 
The present case exhibits these three types of change in well-marked degree. 

(1) Poikilodermia.—The characteristic changes (figs. 1 and 2) are seen on the 
eyelids, the bridge of the nose, the neck, the mastoid processes, the chest and 
back, the arms and forearms—especially along the posterior aspects—the thighs 
and legs, and the dorsal aspect of the hands and feet; there is also a large patch 
on the abdomen. 

These changes consist of telangiectases, pigmentation, atrophy, and, in many 
areas, a slight hyperkeratosis, giving rise to a roughness resembling that of 
ichthyosis. The telangiectatic erythema and pigmentation are usually found 
together, though in some places one or the other change predominates. The 
arrangement of both is irregular, variegated, and often reticular. The ichthyosis- 
like hyperkeratosis is most marked on the arms and lower limbs. 

On the backs of the hands and fingers the disposition of the altered skin is in 
the form of bands over the metacarpal bones and fingers, being broken in two places 
on the fingers. Laterally on the hands these bands are in places confluent with 
one another. On the terminal phalanges the erythema is particularly deep and 
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atrophy is pronounced. The process extends on to the pulp of the fingers to produce 
a certain degree of tapering. 

(2) Sclerosis.—The face has the taut expression characteristic of generalized 
sclerodermia ; the scalp is taut and much of the hair has been lost. Sclerosis, easily 
perceptible to touch and to the eye, is present almost everywhere and is disposed in 
places, e.g. on the back as a reticulum; elsewhere there are white spots mingled 
with the poikilodermatous changes. 

(3) Muscular atrophy.—The muscles generally are flabby, and well-marked atrophy 
can be observed on the upper arms and on the shoulders. On the thighs and legs 
the patient is so well covered with fat that wasting cannot readily be seen. 
Probably most, if not all, of the skeletal musculature is involved in the disease, for 
the patient can perform few movements with normal facility and strength. The 
tendon reflexes can be elicited only with difficulty. The muscles respond to 
galvanism normally, but the response to faradism is sluggish. 

History.—The disease began insidiously. According to the patient’s account, the 
first symptoms were quite different from those now present. The early lesions 
consisted of red patches accompanied by swelling ; these first appeared on the nose, 
and spread to the eyelids, the face, the ears, neck, chest, and back ; the hands and feet 
were affected early, later, the arms and forearms ; the thighs and legs were attacked 
last. The lesions were evanescent, recurrent, and accompanied by heat and 
irritation. It appears that after a considerable period these more or less acute 
manifestations ceased, leaving in their places the pigmented, telangiectatic, and 
sclerosed lesions now seen. 

When I first saw the patient, in 1934, the cutaneous changes were similar to 
those now seen, and in addition there were two remarkable lesions, one on the right 
forearm and one on the inner aspect of the right thigh. These were round swellings, 
blue in the centre and dead white at the periphery ; the central blue part became 
necrotic and ulcerated, and slowly healed up. Three or four of -these lesions had 
appeared in about the preceding six months, and all healed spontaneously leaving 
scars which can still be seen. 

At the present time there are occasional recurrences of activity of the cutaneous 
symptoms, but in the form of variegated telangiectatic patches. Throughout the whole 
course of the disease irritation has been rather pronounced on all the affected parts. 

While the cutaneous symptoms have changed very little during the past 
eighteen months, the muscular changes have progressed steadily. 

The patient first noticed weakness in 1933, finding that she took longer to go 
upstairs than other people did and that she was liable to drop any heavy article, 
such as a ledger, when lifting it down from a shelf. To overcome the weakness she 
tried skipping but found this impossible, also swimming, but for this she had to be 
accompanied by a sister to help her out of the bath. From 1930 she was employed 
as a Clerk at the County Hall, but from 1933 onwards she had to ask for a good deal 
of sick-leave simply on account of weakness. 

During the past year the muscular condition has become more pronounced; 
getting up from the ground can only be accomplished by manceuvres such as those 
seen in muscular dystrophy. She is unable even to talk for more than a limited 
period. Occasionally, though not often, she has experienced difficulty in swallowing. 
Pain is nearly always present and is described by the patient as aching in the bones 
and occasionally stabbing. 

Comment.—To sort out the various cases of poikilodermia which have been 
described, is no easy matter. Excluding Civatte’s cases—which are probably quite 
unconnected with the type under consideration—there are :— 

(1) Cases of pure poikilodermia, i.e. without sclerosis (poikilodermia Jacobi) ; 
(2) Cases of poikilodermia with sclerosis. 

In the Jacobi group muscular changes have been observed, as in Jacobi’s original 
case, but they do not appear to have been present in all of the cases or to have 
been as progressive or as serious in degree as in the second group. In this, the 
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type of poikilodermia associated with sclerosis—muscular atrophy—-has always been 
progressive and serious. It is remarkable that all the cases described as poikilo- 
dermia with myositis—with one exception, that of Ingram—sclerosis has been 
mentioned as part of the cutaneous picture. But even in Ingram’s case attention 
is drawn to a condensation of the immediately sub-epithelial dermis. So far, there- 
fore, there appear to be these two clinical groups which may be related to one 
another, though histologically there are marked differences. The question that 
remains to be considered is whether either or both may be related to a third group, 
namely dermatomyositis. In this condition the muscular changes dominate the 
picture. The course of the disease is acute or subacute, the changes in the muscles 
are inflammatory rather than atrophic, and the disease is often fatal within a 
relatively short period. The differences may be only differences of degree, so that it 
is possible to imagine three groups merging one into the other, and consisting of: 
(1) Poikilodermia alone or with slight muscular atrophy; (2) poikilodermia with 
sclerosis and more marked and progressive muscular atrophy; (3) dermatomyositis, 
with severe acute or subacute inflammatory disease of the skeletal muscles, leading 
eventually to atrophy, and in the skin acute or subacute changes, erythema and 
edema, &c., to begin with, followed eventually by changes characteristic of 
poikilodermia. 

Discussion.—Dr. J. T. INGRAM said that this case was similar to one which he had 
published last year, except that the muscle changes were not so extreme. The histology 
seemed to put this group into some relation to myasthenia gravis, particularly the 
lymphorrhagic infiltration of muscle. These cases seemed to respond, to some extent, to 
glycine therapy and ephedrin by the mouth. He had not tried physostygmine for them. The 
most striking thing was the history which such patients gave. His patient had complained 
that she had to be put up straight in order to carry on her work, could not rise to standing 
position after sitting, or climb stairs. In earlier stages one could not find changes in the 
muscles or alterations in the joints. 

Dr. W. FREUDENTHAL drew attention to a paper by J. J. Zoon' who had had a case of 
pure poikilodermia, and had made a biopsy of the muscle. He had found that muscle, which 
clinically was unchanged, showed histological changes similar to those in dermatomyositis. 

Poikilodermia with Polydactyly.—G. MircHELL Hraas, M.D., AND F. W. 
JACOBSOHN, M.D. 

H. E., male, aged 27, a printer. 

History.—German measles at the age of 4 years. At the age of 17 the patient 
noticed a faint red, non-scaling, non-irritating rash on the chest and under the arm- 
pits. There was no fever, malaise, or pain. The condition was thought to be a 
second attack of German measles and lasted three weeks. At the age of 21, he 
noticed patches of red skin under the armpits and, within a few weeks, on the sides 
of the neck and the flexural aspects of the elbows. In 1935 he noticed smaller 
lesions on the thighs and behind the knees. When warm or excited he occasionally 
has a pins-and-needles sensation. The condition is better in the summer, with 
smaller and less scaly patches. The eruption is unaffected by washing or meals. 

He has an extra digit on both hands which a skiagrain shows to share the same 
metacarpus as the thumb. 

Family history.—Parents of similar age; no racial intermarriage; no consan- 
guinity. Eldest of five children. A first cousin, who is the child of a marriage 
between his father’s sister and his mother’s brother, has a similar anatomical 
deformity of the hands. This cousin has not yet been seen. 

On examination.—A young, thin, but well-developed man, showing a skin 
eruption distributed as follows: Both sides of the neck, on areas limited by the 
clavicles below and in front, the anterior border of the trapezius behind and the 
posterior border of the sterno-cleido-mastoid in the mid-line ; the axille, epigastrium, 
backs of the knees and fronts of the elbows. The eruption consists of numerous 
well-defined reddish-brown pigmented or erythematous spots which are slightly 
1 Achiv. f. Dermat.. 1984, 171, 238. 











Fia. 1.—Showing distribution. Arrow indicates atrophic area. 


Fia. 2.—Lesions, side of neck. Arrow points to pigmented scaling lesions witb atrophy in the 
surrounding skin. 
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Fia. 3.—Axillary lesion. 











Fic. 4.—Extra digit. A skiagram shows that this shares the same metacarpus as the thumb. 
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depressed and surmounted in the centre by a scale. These spots are separated from 
each other by white skin, either atrophic or apparently normal. The whole area 
reminds one of the reticular marbling seen in ephilis ab igne. A certain number of 
the isolated spots resemble the punctate lesions in Schamberg’s disease, and the skin 
feels thin, inelastic, and atrophic. There are also patches of faintly brown erythemato- 
squamous skin on the sides, back, and front of the chest, and the abdomen—following, 
to a certain extent, the lines of cleavage. There are patches of white, depigmented 
skin, showing some atrophy, on the loins and the thighs. The skin over the shins 
looks scaly and ichthyotic ; with a moderate degree of atrophy. 

Conclusions.—This case appears to show, on the one hand, a symmetrical 
distribution, follicular pigmentation, marbling, telangiectasia and small atrophic 
spots, as described in the poikilodermia-Jacobi, without, however, involvement of 
the eyelids or buccal mucous membrane, and without nocturnal itch. On the other 
hand it falls into the mixed group of resistant maculo-papular scaly erythrodermias, 
in that it is a symptomless, superficial, erythematous eruption with very little 
infiltsxation, in which macules and papules, with and without scales on the top, are 
arranged in reticulate fashion on the flexures and joints and in plaques on the trunk 
and limbs. 

Histological report (Dr. Robert Klaber).—Thbree pieces of tissue removed from 
different areas were mounted together ; there are only minor differences between 
the appearances seen in the three sections. Hpitheliwm: There is slight hyper- 
keratosis. One section shows in addition some parakeratosis. The epithelium 
otherwise appears to be within normal limits. Coriwm: The upper third shows a 
dense infiltrate consisting chiefly of round cells lying in an cedematous reticulum. 
Histiocytes and chromatophores are also present. This infiltrate extends upwards 
into the papillary body and shows a moderately sharp lower border. 

Orcein and Weigert’s stain both show only scanty elastic tissue in the area 
occupied by the infiltrate but beneath this area no elastic changes were observed. 

Van Gieson’s stain shows, throughout the deeper part of the corium, swelling and 
flame-coloured changes in the collagen fibres, suggesting scleroderma, but possibly 
(as Dr. Freudenthal has pointed out) due to a staining artefact. 

Discussion: Dr. F’. JACOBSOHN said that several cases had been published in which 
there was a suggestion of a combination of poikilodermia with some appearance of 
parapsoriasis. In one of the cases published by Marchionini and Besser there was polydactyly, 
and also syndactylism. Jadassohn considered poikilodermia to be only a special kind of 
sclerodermia, Some French workers considered that the whole question of poikilodermia 
and parapsoriasis should be revised, and the nomenclature set right. Sometimes other 
names were applied to conditions showing only slight differences. It was not impossible that 
poikilodermia-Jacobi (generalized), poikilodermia-Civatte (localized), and poikilodermato- 
myositis-Petges were only different grades of one and the same dermatosis which was 
closely connected with some cases of parapsoriasis guttata, Schamberg’s disease, and 
sclerodermia. 

Dr. W. FREUDENTHAL said that he was not convinced about the sclerodermic 
changes histologically. Although the-connective tissue was stained partly red and partly 
yellow with van Gieson stain it did not follow ithat the tissue was sclerodermic in those 
plates. 


(1) Steatocystoma Multiplex (Pringle) ; (2) Sebocystomatosis (Gunther). 
—ELIZABETH Hunt, M.D. 

Mrs. E. S., aged 27, thinks she has always had “white hard lumps” on her 
chest but her attention was first directed to them three years ago, at the time of her 
child’s birth. ; 

She has never felt any discomfort from these “lumps,” but during the last nine 
months she has suffered from a succession of spots on her back, which soften in the 
centre, discharge yellow pus, and leave scars when they heal. 

On examination many prominent little tumours are seen on the upper part of the 
trunk; they are more numerous over the anterior and posterior axillary folds. They 
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are either yellowish in colour, or exactly like the colour of the skin; they vary in 
size from that of a small seed to that of a pea, and are more or less rounded in 
contour, hemispherical, or oval; they are freely movable with the skin, feel 
somewhat elastic in texture, and are painless to touch. In addition to these, 
several vacciniform scars are present on the back. The actual scars of vaccination 
(at the age of 12, on the left arm) are noticeably keloidal. 

The patient thinks that the lesions which suppurate are quite different from the 
“whitelumps.” She called them “boils” but, in her own words, 

“they are not like my husband’s boils; they are never round but always oval or long shaped, 
with the long part arranged across the body, and they soften just at the end and then they 
are terribly irritable, but they have caused no trouble at any other time.” 

Histological report.—‘ Microscopic examination of a tumour excised from the 
chest-wall shows a simple epidermal cyst lined by partly keratinized squamous 
epithelium, in the centre of fibrous tissue covered by normal squamous epithelium.” 

Comments.—It seems to be accepted that these cysts result from a keratotic 
plugging of the hair follicle, followed by the dilatation of the deep part of the follicle 
with sebum, and the subsequent atrophy of the sebaceous glands by the pressure 
of their enclosed secretions. 

Records of these cases are few—about nine, in all were found, and of these one 
was in a woman, aged 22, shown at a meeting of this Section by Dr. Roxburgh and 
Dr. Muende. This is the second woman in whom I have observed the condition. 
Dr. Muende confirmed the diagnosis in my first case, that of a woman also in her 
twenties. 

The microscopical sections in these two cases differ, in that the present case 
shows an excessive amount of fibrous tissue surrounding the cyst, and the 
pathologist, Miss Whittingham, states that the specimen in the second case was 
exceedingly tough and difficult to cut. The keloidal character of the patient's 
vaccination scars are of interest in view of this finding. 

It is impossible from the patient’s story to decide whether the suppurating 
lesions are new lesions of a different type or whether suppuration has occurred in 
one of the old lesions. One lesion, recently inflamed, looks as if it were attached 
to one of the tumours. In several of the recorded cases spontaneous suppuration 
followed by scars was observed. 

There are no common factors in the records of these cases, in most of which the 
patients were quite healthy. Giinther, to whom we owe the name “ sebocysto- 
matosis,’’ states that his patient suffered from pulmonary tuberculosis. 

The present patient was a premature child of parents aged over 44, and her 
father died of pulmonary tuberculosis. Her medical history is quite good. She has 
a slight degree of oily seborrhcea of the scalp and seborrha@ic papules on the trunk. 

The other name for this condition, suggested by Pringle, who described the first 
case in England, is “ steatocystoma multiplex.” 
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Darier-Roussy Sarcoid.—RoBERT KLABER, M.D. 

This patient is a store-keeper, aged 20. He enjoys good health except for re- 
current attacks of bronchitis; these, however, are said not to be persistent. For 
a period of nine months, a number of subcutaneous nodules have come and gone, 
leaving no scar or other sign. He has had one on the outer aspect of the right 
thigh but the others have all been on the lower third of his legs. The patient is fat 
and weighs 15 stone. 
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On examination.—A subcutaneous swelling is present in front of the lower third 
of the leg on both sides, roughly 14 in. in diameter. The swelling is attached to 
skin, apparently not to deeper structures: it is neither painful nor tender on deep 
pressure. On the middle third of the left leg is an ill-defined area, of roughly 
similar extent, with reddening and induration of the underlying skin and subcutaneous 
tissue. The Mantoux test was performed with 0-1 c.c. of 1: 10,000 old tuberculin: 
the reaction was positive. The Wassermann reaction was negative. 

Histological report.—All the layers of the skin appear to be normal. A fragment 
of subcutaneous tissue removed at the same time shows considerable variation in 
the size of the fat cells. Several of the vessels show advanced obliterative changes. 
The reticulum supporting the fat cells shows marked infiltration with histiocytes 
and there are also present localized aggregations of giant cells and histiocytes. 

Both the clinical signs and histology indicate the condition described as Darier- 
Roussy sarcoid. This must be closely related to Bazin’s.disease, although the latter 
condition seems hardly ever to occur in men. 


Toxic Dermatitis. ? Arsenical.—Lovuis ForMAN, M.D. 

J. B., male, aged 29, general labourer (carts metal). For two hours weekly patient 
is working near a furnace. He does not come into contact with oil or grease and has 
not taken any medicines or had injections. 

History.—In June 1935 a red generalized rash developed suddenly over the 
body ; this cleared up in three days. 

In August 1935 the patient returned to work after a holiday. After working 
four days he noticed a general scaliness and pigmentation, with thickening of the 
skin of the hands. 

Present condition.—He now presents a striking picture. There is a generalized 
brown pigmentation of the skin, with a wide-meshed network of confluent smooth 
papules which leave, on fading, darker brown lines. On the front of the chest are 
numerous irregular non-pigmented patches, perhaps pinker than normal skin. On 
the scalp, by the sides of the ears, are smooth pink areas over which the hair is very 
thin. The outer halves of the eyebrows show similar changes, and on either side of 
the chin are pink hairless patches. 

Follicular hyperkeratosis is a very obvious feature, particularly over the neck 
and trunk. The black horny plugs project from the surface, and when removed 
have dilated follicular orifices. Atrophy of the skin is seen over the backs of the 
fingers. Two keratoses are seen on the chest, and one, very like a tar-molluscum, 
is on the left thigh. Hair, skin, and urine have been examined for arsenic by 
Dr. Muende, with negative findings. A subsequent examination of the urine, after 
injection of sodium thiosulphate, did not reveal the presence of arsenic. 

Histological report (Dr. I. Muende).—The epidermis is thinned but slightly 
hyperkeratotic, the latter condition being very marked about the hair follicles. The 
papillw are widened and the pars papillaris very edematous. Here there is a definite 
hyperplasia of the fixed connective-tissue cells, of the endothelial type. Some of 
these cells, particularly those in the lower part of the cedematous zones, have taken 
on phagocytic activity as melanophores. The silver-nitrate section shows the 
presence of fine melanin granules in the lower layers of the epidermis and coarse 
ones in the melanophores. 

Dr. W. N. GOLDSMITH said that the description closely resembled that of the toxic 
melanodermatitis of Hoffmann. The mildest form of this was represented by Civatte’s 
poikilodermia; the severest form comprised an extensive dermatitis—occasionally even 
bullous—with reticular pigmentation, hyperkeratoses, and lichenoid papules. Many of the 
cases were said to resemble lichen planus or spinulosus, or arsenical dermatoses. It was 
worse in, but not confined to, the areas exposed to light and could be brought out by friction 
and other forms of irritation. It was often ascribed to inhalation—in the form of dust—of 
the products of coal or petroleum. 
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ae DISCUSSION ON THE MORBID CONDITIONS WHICH CAUSE 
nics PROGRESSIVE HYPERGLYCAMIC GLYCOSURIA AND THE 
CIRCUMSTANCES WHICH MODIFY ITS COURSE 
ient Dr. Otto Leyton : When Minkowski removed the pancreas from von Mering’s 
has dog and found that it died after presenting the signs of diabetes mellitus, attention 
was centred upon that organ, the deterioration of which was considered to be the 
the cause of all cases of hyperglycemic glycosuria. 
Nevertheless more than a quarter of a century ago von Noorden and many 
‘ing others stated that the liver and the adrenal glands were involved in diabetes mellitus. 
the Now we know that, in addition to these, the lobes of the pituitary gland, the thyroid 
gland, and the muscles, influence carbohydrate metabolism. Following the isolation 
zed of insulin by Banting and Best, there was once more a tendency to conclude that 
oth the pancreas was the sole factor in diabetes mellitus, and this is well illustrated 
are by the authors of several textbooks of medicine defining diabetes mellitus as an 
On insufficiency of insulin or a condition which prevents it from acting. 
ary When it was found that some patients presenting the signs and symptoms of 
of diabetes mellitus failed to respond to huge doses of insulin, doubt was thrown upon 
the belief that the pancreas was the sole factor and this doubt became more 
ck pronounced when Baker, Dickens, and Dodds (1924) demonstrated that the pancreas 
ed ofa man who had died in diabetic coma contained quite a large amount of insulin. 
he It seemed to follow that there was either some failure to liberate insulin or that 
m, insulin needed substance or substances to activate it. 
by The quantity of insulin produced appears to be controlled by more than one 
er mechanism. Minkowski (1893) showed that a transplanted pancreas allowed a 
depancreatized dog to live, although some doubt has been thrown upon his observations 
ly because the dog gained weight; Pratt and Murphy (1913) suggested that this 
he indicated that some of the original pancreas had been left. These two experimenters 
te removed the pancreas completely and grafted pieces into the spleen. The dogs lived 
of for many months; at the autopsy of some that were killed, only acinary cells could be 
n found in the grafts; islands of Langerhans were absent. Gayet and Guillaumie (1927) 
1@ conducted many experiments upon grafting, and record that on placing a piece of fresh 
38 pancreas in the neck of a dog, the sugar content of the blood fell to and remained at 
or in the neighbourhood of 0°10% for hours (fig. 1). 
™ These experiments suggest that the concentration of sugar in the fluids which 
' supply the pancreatic cells determines the production of insulin. This theory, 
n however, in no way explains how a hypoglycemia initiated by exciting the insulin- 
1e producing apparatus by a prolonged intravenous infusion of dextrose solution may 
8 persist until it kills. One would have expected a cessation of production of insulin 
n upon the fall of the sugar content of the blood. Also idiopathic hypoglyc#mia is not 
f invariably due to a new growth of the beta cells of the islands of Langerhans but is 
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occasionally due to overactivity of cells which even modern histological methods fail 
to distinguish from normal cells. 

That there is another control over the insulin-producing cell has been proved 
beyond doubt by the ingenious and convincing experiments of Zunz and La Barre 
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Fic. 1.—(From Gayet and Guillaumie, Compt. Rend. Soc. de Biol., 1927, with 
acknowledgments and thanks). 


Fic. 2.—After Zung and La Barre, Compt. Rend. Soc. de Biol., 1927. 
With acknowledgments and thanks. 


which consisted in a cross circulation directing the blood of an animal, A, to the 
brain of an animal, B; the head of animal B was connected to its body by the vagus 
nerves and nothing more. The blood coming from the pancreas of animal B was 
conducted to animal C (fig. 2). In the second series of experiments animal C was 
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deprived of its pancreas. Upon injecting a solution ot glucose into the saphenous 
yein of animal A, the sugar content of the blood was raised to about 0°30%, and 
this supplied the brain of animal B. The pancreas of animal B was supplied with 
blood containing about 0°10% of sugar. That means that the cells were not directly 
stimulated to make insulin. The sugar content of the blood of animal C fell from 
0'102 to 0°064%, proving that the blood coming from the pancreas of animal B 
contained insulin. 
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The actual numbers in one of the typical experiments were as follows: The sugar 
content of the blood of animal A was raised from 0°108 to 0°332%, whilst that of 
animal B fell from 0°114 to 0°108%. The sugar content of the blood of animal C 
at hourly intervals was 0°102, 0°085, 0°084, 0°071, 0°064, and 0°066% (fig. 3). 

The complementary experiment consisted in injecting animal A with insulin 
instead of dextrose, and fur this experiment the pancreas of animal C was removed. 
The sugar content of animal A fell from 0°104 to 0°056% and supplied the brain of 
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animal B. The concentration of sugar in the blood supplying the pancreas of 
animal B was 0°103%. The sugar content of the blood of animal C at hourly 
intervals was 0°266, 0°268, 0°278, 0°276, 0°290, and 0°298% (fig. 4). 

These numbers seemed to prove that no insulin reached the body of animal C in 
the blood coming from the pancreas of animal B. Since the connexion of the brain 
to the body of animal B was limited to the vagi nerves all possibility of the effect 
being due to some hormone elaborated in the cranium seems to be excluded. It igs 
of course a possibility that the centre in the brain which can stimulate the production 
of insulin can also inhibit. 

The adrenal glands have a powerful influence over the sugar content of the blood, 
Cannon many years ago showed that fear and anxiety led to an output of adrenaline 
which raised the sugar content of the blood. This perhaps may be the explanation 
of hyperglycemia in diabetes mellitus being aggravated by accident and anxiety. 
Most physicians have seen cases which demonstrate this. JI can call to mind a 
diabetic friend who upon a restricted diet was free from glycosuria so long as news 
of her son in France during the Great War reached her at regular intervals; no news 
for six days led invariably to glycosuria. 

Perhaps the most important of the many functions of the adrenal glands is to 
regulate the sugar content of the blood and to prevent serious hypoglycemia. 
Injection of insulin causes adrenaline, to be poured into the blood-stream. Section 
of the nerves to the adrenal glands modifies the effect and not only renders an animal 
extremely sensitive to insulin but permits a young dog to survive the removal of the 
pancreas for several months (Ciminata, 1932). The rate at which the sugar content 
of the blood of a depancreatized dog falls, following the administration of sugar, is 
accelerated by section of the nerves to the adrenal glands. One of Ciminata’s 
experiments demonstrates this very well. He gave one of his depancreatized dogs 
100 g. of glucose by the mouth and noted the sugar content of the blood at half- 
hourly intervals and found it 0°141, 0°250, 0°224, 0°240, 0°205, and 0°185%. The 
same experiment repeated after section of the nerves gave the following numbers: 
0-098, 0°149, 0-136, 0-141, 0°115, 0°088, and 0°044% (fig. 5). 

A somewhat similar effect can be obtained by cutting the splanchnic nerves 
(Takats and Cuthbert), in so far that animals become more sensitive to insulin and 
less sensitive to adrenaline and seem to store dextrose abnormally rapidly (fig. 6). 

Denervation of the liver fails to produce this effect. It is an interesting fact 
which supplies food for reflection, that sodium chloride may to some extent replace 
cortical extract in some cases of Addison’s disease and also insulin in some cases of 
diabetes mellitus (MacLean, 1935). Hypertrophy of the adrenal glands is associated 
with hyperglycemia in some cases of Cushing’s syndrome. Two cases which have 
been under my care, though presenting identical appearance, have possessed dis- 
similar powers of storing carbohydrate, one being the normal average and the other 
requiring 100 units of insulin to utilize a diet containing 25 calories per kilogramme 
body-weight per diem. That this over-activity of the adrenal glands was due to an 
excess of hormone elaborated by the basophil cells of the anterior lobe of the pituitary 
gland was an engaging theory until Crooke and Russell demonstrated that the 
basophil cells disappear when the adrenal ‘cells are destroyed. The fact nevertheless 
remains that occasionally a case of basophilism loses its hyperglycaemia after deep 
irradiation of the pituitary gland. This effect may be due to a diminished output of 
the diabetogenic factor first found by Burn and Ling. So far none of my cases has 
benefited by irradiation of the pituitary. 

The posterior lobe of the pituitary gland also elaborates a substance which 
neutralizes insulin (Burn, 1925). Years ago the hypoglycemia following the removal 
of the pituitary gland was attributed either to the cessation of the manufacture of 
pitressin or to a hormone which activated the adrenal glands, but recently Cope and 
Marks (1934) have proved that adrenaline is secreted by the hypophysectomized 
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animal during hypoglycemia. These authors suggest that the anterior pituitary lobe 
possesses a substance which is responsible for the mobilization of liver glycogen and 
that in its absence the usual hyperglycemic effect of adrenaline is impaired. Trauma 
as well as tumours (not necessarily basophilic) may lead to hyperglycemia. Some 
authorities assert that those cases of hyperglycemia which do not respond to insulin 
are due to pituitary lesions; although that may be true, the converse is not a fact, 
for many cases of hyperglycemia with pituitary lesions may be treated successfully 
with insulin. Houssay has shown that animals deprived of their pituitary glands 
are extremely sensitive to insulin and moreover, if fasted, develop hypoglycw#mia. 
These animals die if given phloretin, which lowers the renal threshold for sugar, 
unless they are fed on a diet rich in carbohydrate. Houssay (1931) and also Barnes 
and Regan (1933) state that spontaneous glycosuria did not occur in dogs with both 
pancreas and pituitary glands removed, but that glycosuria developed after injection 
of the Burn-and-Ling extract of pituitary. The effect of insulin upon rabbits 
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Fic. 5.—Showing sugar-content of blood of depancreatized dog before (continuous line) and after 
(dotted line) section of nerves to adrenals. 


Fic. 6.—-Effect of insulin before and after section of splanchnics. Continuous line before: dotted 
line after. 


deprived of their pituitary glands is well illustrated by experiments performed by 
Cope and Marks (fig. 7). 

Anselmino (1933) isolated an extract from the anterior lobe of the pituitary 
which he found not only lowered the sugar content of the blood shortly after 
subcutaneous injection, but also, upon repeated injection, led to hypertrophy of the 
islands of Langerhans. ‘This suggested straightway a method of improving the 
diabetic, and to this I shall refer later. My first assistant, Dr. Ronald Jones, 
repeated Anselmino’s work and will communicate his results later in this discussion. 
Assuming, for the moment, that Anselmino’s observations are accurate, then trauma 
of the pituitary gland might impair the production of this cell-growing hormone ; 
the death-rate of the beta cells would then exceed the birth-rate and pancreatic 
diabetes would develop. A partial destruction of the insulin-forming cells in the 
pancreas is the accepted pathology of diabetes mellitus, and so much has been written 
to prove this that it seemed to me wise to discuss other aspects. We have seen that 
hyperglycemic glycosuria may occur in a variety of conditions and that carbohydrate 
storage and burning may proceed after removal of the pancreas. We are faced with 
the question whether insulin is essential to the metabolism of carbohydrate. 
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If we accept Best’s statement that no organ other than the pancreas can make 
insulin, we are driven to answer in the negative, whilst if we accept the observations 
of those who assert that, weight for weight, there may be more insulin in the kidney 
of a healthy animal than in its pancreas, then we must pause, because we do not 
know whether that insulin is made by, or stored in, that tissue. The reply to the 
question seems to necessitate a search for insulin in the tissues of Houssay’s 
hypophysectomized dogs deprived of their pancreases. 

The role of the thyroid gland must not be omitted. It is deduced chiefly by 
noting the effect of insulin and adrenaline upon animals deprived of their thyroids. 
These animals are supersensitive to insulin (Goldblatt, 1936) owing to failure to 
initiate adequate glycogenolysis at hypoglycemic levels, and this in spite of adrenaline 
passing into the circulation. This failure of adrenaline to produce glycogenolysis in 
the absence of the thyroid seems to account for the benefit following partial thyroid- 
ectomy in diabetic subjects. Probably in hyperthyroidism there is an increased 
glycogenolysis and hence a hyperglycemia, so long as there is glycogen in the liver. 
The glycosuria and hyperglycemia associated with hyperthyroidism clinically seem 
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Fic. 7.— Course of blood-sugar after 0-25 unit insulin. Average of 50 normal rabbits = continuous 
line. Average of 20 hypophysectomized rabbits = dotted line. 
(From Cope and Marks, Journal of Physiology, 1935. With acknowledgments and thanks.) 


to bear little relation to diabetes mellitus, because there does not appear to be any 
fault in the burning of carbohydrate, and also there is rarely an increase in the 
excretion of sugar upon raising thé carbohydrate intake. 

The course of the disease depends upon many factors. The acute onset of some 
forms suggests strongly a microbic origin and the formation of a toxin or the 
presence of a virus which destroys some insulin-producing cells and damages others. 
That some may recover seems to be probable from the fact that even when the 
intense thirst is slaked with sweet lemonade the volume required for this purpose 
may fall 50% or more within a few weeks. 

The islet cells of the pancreas share the same fate as all other cells in the body 
—with the exception of the nerve-cells—namely death and replacement : there does 
not appear to be any a priori reason for diabetes mellitus of pancreatic origin being 
an incurable disease. If the rate of generation be greater than that of death the 
insulin-making capacity of the patient will increase, and finally his power of storing 
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carbohydrate will rise to the average normal and he will be said to have developed a 
remission. 

Boyd and Robinson (1925) record that the pancreas of a boy, aged 9, who had 
been able to reduce the daily dose of insulin from 90 to 30 units, presented signs 
of active regeneration when examined three hours after death caused by a motor 
accident. 

There are, however, a number of inimical influences :—(1) There seems to be no 
immunity developed against whatever caused the first attack; second and even 
third attacks may occur. (2) The cells of the pancreas are extremely sensitive to 
many toxins which may damage or destroy those which are immature. Amongst 
these is that of the common cold. (3) The cells which make insulin may have the 
length of their lives abbreviated by overstimulation. F. M. Allen proved this many 
years ago. 

We cannot protect against an unknown infection. We attempt to reduce the 
chances of our patients being exposed to known infections to the minimum. We 
can supply sufficient insulin to prevent the cells in the pancreas from being over- 
stimulated by excess of sugar in the blood. Slowly but surely the teaching of 
F. M. Allen has been accepted and authorities with a few notable exceptions 
recognize that the essential part of treatment is to rest the pancreas and thus give 
ita chance of regenerating. Many have had opportunity of noting how improve- 
ment follows a spell of hypoglycemia. 

It is not of extreme rarity for patients who adopt a treatment which maintains 
the sugar content of the blood below 0°15% at all times during the twenty-four 
hours tc develop remissions during which they need no insulin and are able to eat 
whatever they like. I have records of some 34 who have passed to or through that 
stage: it is true that some relapse after months and some after years. Seven years 
ago I brought to the notice of this Section nine cases which I called cases of 
recovery from diabetes mellitus.’ Of these nine patients, five are stil! eating whatever 
they like and taking no insulin. One had a short relapse after a remission of nine 
years and is now again eating whatever he likes. One patient took to alcohol and 
relapsed immediately. The remaining three patients are at the moment taking 
insulin, relapses having followed infections. One of these three should be able, 
quite shortly, to discontinue the very small dose of insulin which he is taking. 

Some patients suddenly develop hypoglycemia which may persist for days in 
spite of the withholding of insulin and feeding with carbohydrate at short intervals. 
Following these attacks the patient may be able to discard insulin for months. 
It is difficult to believe that these cases, or those which are able to reduce the dose 
of insulin from 500 to 50 units within a few months, can be due to regeneration of 
the pancreas and one tends to the view that they must be of nervous origin or due 
to the disappearance of an infection which has eluded detection. 

Since insulin has a short period of action—not more than eight hours—more 
than two injections daily may be required to prevent the sugar content of the blood 
rising above 0:15%. Many injections make life burdensome. To mitigate this a 
number of years ago I introduced insulin suspended in castor oil, which has a slow 
absorption and acts over a period of twenty-four hours (fig. 8). This preparation 
1a8 a limited use because, unless the skin of the patient is loose, its injection gives 
rise to pain. 

Recently Hagedorn has produced protamine insulinate which is very insoluble 
and will produce an effect over twelve hours and thus facilitate the prevention of 
hyperglycemia with only two injections daily (fig. 9). Like the oil suspension, the 
insulin protamine compound is not applicable to all cases. Occasionally it appears 
to remain in the tissues for a period and then be absorbed very rapidly. 


| Proceedings, 1930, 23, 439 (Sect. Med, 37). 
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Subsidiary treatments consist in :— 

(1) A glucose diet with frequent injections of insulin, introduced and studied by 
Ellis (1934), a treatment which frequently permits a very great reduction in the dose 
of insulin for a period which may be days, weeks, months, or years. 

(2) Two surgical methods have been advocated. Partial thyroidectomy and 
section of the splanchnic nerves both permit a reduction in the doses of insulin but 
do not affect the course of the disease. 

(3) Recently Sakharoff (1935) in Moscow has treated diabetes mellitus with a 
pancrealytic serum and states that minimal doses of the serum which would cause 
destruction of the pancreas in large doses leads to its regeneration. The evidence 
in favour of the treatment is far from overwhelming and it is a little difficult to 
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follow that a substance which will hasten regeneration will reduce the sugar content 
of the blood within a short time. 
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Dr. H. P. Himsworth: The title of this discussion contains a phrase which 
is difficult to understand. Progressive hyperglycemia in the sense of a progressively 
increasing content of sugar in the blood does not, so far as I am aware, exist as a 
chronic condition. Even in. the depancreatized dog the blood-sugar level, after 
rising for two or three days, comes to rest and then remains oscillating at a new and 
elevated level; a progressive rise until death ensues is not seen. I have, therefore, 
interpreted ‘ progressive hyperglycemia’ to mean glycemia which progresses 
beyond normal limits. 

Until recently glycemia which progressed beyond normal limits was regarded in 
all cases—except those in which there existed some other and well-recognized cause, 
such as acromegaly or hyperthyroidism—as the criterion establishing the presence 
of diabetes mellitus, and according to the degree to which this glycamia exceeded 
normal limits the cases were classed as mild or severe. On the whole this criterion 
has been justified by the success with which the great majority of its positive cases 
have reacted to the ordinary treatment of diabetes mellitus with diet and insulin, 
and it is not surprising that the experience of this success has strengthened the tacit 
assumption that the majority of cases of abnormal hyperglycemia result from a 
greater or less restriction of insulin. In this respect Dr. Leyton has performed a 
very useful service in reminding us that experimentally there are many causes other 
than lack of insulin which can lead to abnormal degrees of hyperglycemia. Whilst 
the majority of such experimental factors have as yet no surely established clinical 
counterpart, their possible roles in the causation of individual cases of diabetes 
mellitus must be borne in mind. But although at this early date the importance 
of these factors still lies rather in the laboratory than in the ward, Dr. Leyton’s 
paper has suggested that there may be conditions of abnormally progressive glycemia 
which on clinical grounds can be differentiated from true diabetes mellitus. If there 
are, differentiation is important, not only to deliver patients from unnecessary 
treatment, but to sharpen the clinical conception of diabetes mellitus and thus to 
ensure that observation and conclusions be made on one and the same clear-cut 
clinical condition. It is with types of abnormally progressive glycemia which are 
not cases of diabetes mellitus that I wish to deal. ' 

Two such types are already well recognized—the abnormal hyperglycemia due to 
sepsis and that due to hyperthyroidism. Clinically in these cases the question always 
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arises : Is the abnormal hyperglycemia due to true diabetes mellitus and the sepsis 
or the hyperthyroidism an incidental complication, or is it due purely to the impaired 
carbohydrate tolerance consequent upon sepsis or thyrotoxicosis? It has probably 
been most people’s experience that if the classical symptoms of diabetes mellitus 
are well marked, then the case is essentially one of diabetes, but that if these 
symptoms are not marked then there is no test which will differentiate the condi- 
tion and it is necessary to wait until the sepsis or hyperthyroidism has been 
satisfactorily dealt with before diabetes can be excluded. The sugar-tolerance curve 
in cases of excessive thyroid function or of sepsis, often indicates diabetes mellitus, 
whilst when these complications are removed it shows no abnormality. 

Less well recognized are the abnormalities of hyperglycaemia consequent upon 
ingestion of certain diets and upon administration of insulin. That abstention from 
food lowered the carbohydrate tolerance of healthy men was recognized by 
Claude Bernard (1877), and although the observation excited little interest it has 
been confirmed many times since. In 1927 Sweeney showed that starvation and 
fat diets impair, protein diets do not influence, while carbohydrate diets improve, 
the sugar tolerance of healthy men, and in 1935 I was able to show that the sole 
dietetic factor influencing the blood-sugar tolerance curve was the absolute amount 
of carbohydrate in the diet. Increase of carbohydrate improves, decrease impairs, 
normal tolerance; neither the caloric value nor the protein content, nor the fat 
content of the diet exert any influence. As an example of the extent to which 
restriction of dietary carbohydrate may influence sugar tolerance the following 
case may be quoted :— 


A young medical man, during a period of stress, discovered sugar in his urine. He was 
advised to take a diabetic diet containing 80 g. of carbohydrate, but despite this restriction 
sugar remained present in the urine after each meal. After a month on this diet a sugar 
tolerance curve was performed, and the result was as follows: Fasting 108 mg./100 c.c. 
50g. of glucose given ; + hour, 182 mg.; 1 hour, 268 mg.; 14 hours; 230 mg.; 2 hours, 
160 mg. He was informed that his was an early case of diabetes mellitus. He continued 
to take the same diet for four years and sugar was usually present in his urine after each 
meal. At the end of this time he consulted me as to the advisability of taking insulin. 
It appeared to me unusual that a young diabetic should have existed for four years on diet 
without having had an excerbation of the disease such as to necessitate insulin, and after 
considering the above blood-sugar curve I persuaded him to take a diet containing large 
amounts of jam, honey, and starch. Four days later he telephoned to tell me that he had 
been sugar-free throughout the 24 hours. A month later the blood-sugar tolerance test gave 
the following result: fasting 96 mg./100 c.c.; 50 g. glucose given; 1 hour, 154 mg.; 1 hour, 
168 mg.: 14 hours, 142 mg.; 2 hours, 110mg.; 2} hours,78 mg. The patient had never had 
diabetes mellitus; the impaired carbohydrate tolerance was an artefact produced by 
restriction of carbohydrate. 


[Other examples of this phenomenon were given. | 


The causative role of restriction of carbohydrate in the above case will readily 
be admitted, but it may be objected that under ordinary circumstances people do 
not choose such abnormal diets. The fallacy in the objection lies in the assumption 
that the average individual eats what we are pleased to regard asa normal diet. The 
dietary standard which by common teaching we are accustomed to assume as normal 
is one which contains approximately 400 g. carbohydrate, 100 g. protein, 100 g. fat. 
Nowadays many people eat a diet containing far less carbohydrate than this. 
Cathcart and Murray, in their St. Andrew’s survey of 1931, encountered families in 
which the “ man value” diet contained little over 200 g. of carbohydrate. In a less 
exact dietary study of normal people in University College Hospital, London 
(Himsworth and Marshall 1935) many people were found to be taking less than 
200 g. of carbohydrate a day. When it is realized that progressive restriction of 
the carbohydrate below 200 g. results in an increasingly rapid impairment of 
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tolerance (Himsworth 1935) the significance of such figures in the dietary surveys 
will be appreciated. Obviously the amount of carbohydrate in the diet may be 
reduced in two ways: either the total amount of food may be curtailed, or the 
patient’s dietetic idiosyncrasies may be such as to dictate a restriction of carbohydrate 
whilst permitting consumption of fat and protein in amounts sufficient to maintain 
a normal daily intake of calories. The practical point to be remembered is that in 
neither case does the patient appreciate that the diet is abnormal. For this reason 
when a case of glycosuria gives a blood-sugar-tolerance curve which suggests mild 
diabetes mellitus, the curve should be repeated after the patient has been taking an 
adequate carbohydrate diet for one week. It is not sufficient vaguely to tell such 
patients to take more carbohydrate. A definite diet must be prescribed. It has 
become my custom to order a diet containing 450 g. of carbohydrate and this 
precaution has resulted in the detection of many cases of dietetic glycosuria which 
would otherwise have been diagnosed as mild diabetes mellitus. 

It is possible that the type of curve known as the “lag” curve is largely 
determined by the factor of diet. If the sugar-tolerence of a series of normal subjects 
all receiving adequate amounts of carbohydrate, is examined, it will be found that 
the curves are of two main types. One, the common type, shows a fairly slow rise 
to a blood-sugar value of about 180 to 140 mg./100 c.c. followed by a slow fall, so 
that the return to the resting level is reached in two to two and a half hours. The 
other, the rarer type, shows a rapid rise to the region of 170 mg./100 c.c. and a rapid 
fall to subnormal levels, so that the blood-sugar has returned below normal in from 
sixty to ninety minutes. If, now, these latter cases are given a high fat diet one of 
two things may happen. The curve may increase relatively little in height, but may 
become sustained so that it takes three or more hours’to return to the resting level. 
Or the curve may increase in height. Following ingestion of glucose, there is a 
rapid rise to the neighbourhood 300 mg./100 c.c. and a rapid fall to normal in one to 
two hours. Such curves are indistinguishable from the “ lag” curve, and I suggest 
that this “lag”’’ curve is purely the manifestation of dietary restriction of carbo- 
hydrate in subjects whose normal sugar-tolerance curves are of the second type. 

The effect of chronic over-dosage with insulin on the normal blood-sugar curve 
has only recently been recognized (Boller and Uberrack, 1932-33). It has been 
found that if insulin is administered to a non-diabetic one or more times daily in 
such doses that the blood-sugar level for some periods in the twenty-four hours is 
lower than normal and yet not sufficiently low to call forth pronounced hypo- 
glycemic symptoms, the sugar-tolerance curve indicates impaired tolerance. At 
first sight such chronic over-dosage with insulin would appear easy to recognize. 
Two things, however, combine to obscure the condition. Firstly, there exists in 
the body a mechanism which is adjusted to counteract fall of the blood-sugar level 
by liberation of more sugar into the blood. When insulin is injected, the capillary 
blood-sugar first falls relatively rapidly, and then returns to normal. If when this 
return has occurred, sugar values in capillary and venous blood are estimated, it will 
be found that the difference between the two is now much greater than in the 
fasting state, an observation which shows that the insulin is still acting in the 
periphery. The hypoglycemic action of insulin may thus be so effectively masked 
that capillary blood-sugar estimations do not reveal the over-dosage. Secondly, 
many normal people, especially those over 40 years, will tolerate amazingly large 
doses of insulin without exhibiting hypoglycemic symptoms. The tacit assumption 
that because a case can tolerate such doses then he must be a diabetic is in nowise 
justified. 

Of interest in this connexion are the blood-sugar curves reported in cases of 
spontaneous hypoglycemia resulting from an insulin-producing adenoma of the islets 
of Langerhans. After ingestion of carbohydrate these curves usually rise steeply 
to abnormally high levels, glycosuria may result, and then they fall steeply to 
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subnormal values. One reported case was actually thought to have commenced as 
a case of diabetes mellitus on such evidence. 

It is instructive now to see what happens when the dietetic factor and insulin 
over-dosage are both combined to impair carbohydrate tolerance. A case of impaired 
carbohydrate. tolerance due to carbohydrate restriction is diagaosed as mild diabetes 
mellitus and a low carbohydrate diabetic diet is prescribed. The impaired tolerance 
persists, or may even become worse, and acting on the dictum that the blood-sugar 
must be kept within normal limits, insulin administration is commenced, and as the 
tolerance does not improve the dose is increased. Sooner or later hypoglycemic 
symptoms occur, but a blood-sugar estimation taken some time later shows that the 
blood-sugar is normal. The carbohydrate in the diet is therefore increased. This 
in itself improves the patient’s tolerance and hypoglycemic attacks appear with 
greater frequency. The dose of insulin is then probably reduced, which again 
improves the tolerance. So the conduct of the case proceeds; increase of carbo- 
hydrate followed by decrease of insulin until the patient is receiving an adequate 
carbohydrate allowance and yet requires no insulin. A blood-sugar tolerance curve 
now shows anormal carbohydrate tolerance. It is patent that such a series of events 
has occurred in various cases reported in the medical Press as cases of diabetes 
mellitus cured by insulin. 
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Dr. Thomas Hunt: It is often impossible at the onset—or even later—to 
determine which case of glycosuria with hyperglycemia will be progressive and 
which will remain stationary or improve. 

As in acute nephritis, severity of onset is not a good guide to prognosis and 
treatment is not the only factor that influences the course. Some essential 
differences in causation, or variable secondary factors affecting the disease, seem to 
divide these cases, almost from the beginning, into certain types. Of the many 
possible factors that may be concerned the first is treatment; others that I shall 
briefly mention are the nervous system, digestion, toxemia, age and associated 
diseases. 

To what extent treatment influences the patient’s condition—as to whether it 
will remain stationary, progress or improve—is necessarily a difficult question 
since cases are hard to compare and treatment differs fairly widely. ; 

In my own cases I have analysed a small number-—too few admittedly for any 
definite conclusions to be drawn—of adult patients of whom I have observations of 
three years or longer. I have been able to compare 14 patients who have for 
practical purposes taken no treatment—dietetic or otherwise, except in a few cases— 
to avoid excesses of sugar and starch. They have all taken perfectly full diets— 
mostly against advice. 

Table I shows that only about half of ‘these patients are worse, as judged by 
clinical observations and fasting blood-sugar levels. Three out of the 14 have 
improved. Of 40 treated patients, it is regrettable to find that about a third are 
worse as judged by insulin requirements, fasting blood-sugar, &c. 
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TABLE I.—HYPERGLYC@MIC GLYCOSURIA, 
(Adults ; 3 years or more observation.) 


In statu quo 


Number Died Worse ante Better 
Untreated 14 1 6 4 3 
Treated 40 3 12 15 


10 
(30%) (87%) (25%) 

I believe that in my hands about one-fourth of treated cases of hyperglycemic 
glycosuria tend to be progressive, that is, to show some gradual diminution in sugar 
tolerance over a fairly long period of observation. The factors that tend to cause 
this proportion of unfavourable cases are many. Table II shows the effect of three 
such factors. 

TABLE II.--45 CasEs, 


Obesity Neuropathic Age 
Stationary or improved oi 1% 28% 69% above 50 
Progressive ... . 30% 55% 72%, below 50 


Age is clearly an important factor; in more than two-thirds of the progressive 
cases the age is under 50. About one-third of these patients were definitely over- 
weight and about one-half were neuropathic. By this is implied the type of 
individual showing excessive nervous and emotional reactions to trivial stimuli, 
many having grossly abnormal phobias, anxieties, and the like. 

Three factors, therefore, influencing unfavourably a case of hyperglycemic 
glycosuria are obesity, neuropathic constitution, and an onset before the age of 50. 

The mode of onset is of importance. Many acute cases do very well. Innine of 
my own patients, the onset was first noticed following some mental shock—bereave- 
ment, acute anxiety, disappointment, or severe mental strain. Of these six have been 
" progressive.” 


TABLE IJI.—PosstpLe ExciTinc Factors AND MODE OF RECOGNITION, 


53 Cases Progressive 
Infection és 17 
Mental shock ... ion 9 6 
Routine examination a 9 | 8 
No cause determined = 18 j 
Associated Conditions. 

Rheumatism 4 Migraine 4 

Syphilis 3 Dyspepsia 6 

Alcoholism 3 Obesity 12 


Of those arising from, or first noticed in association with, an acute infection— 
otitis, pneumonia, cholecystitis, influenza, sinusitis—only four have done badly. It 
is, of course, a matter of frequent observation how unfavourably septic infections and 
mental shock influence, at least temporarily, the sugar tolerance, and I could quote a 
number of examples of this. This point I emphasize at the moment, however, is that 
the prognosis in diabetes first noticed after a nervous shock seems to be less favour- 
able than that in diabetes noticed with an acute infection. I have never been 
satisfied that no hyperglycemia preceded the shock, though in two cases at least I 
have known that glycosuria had not been present a short time before the acute 
diabetes. 

Of associated conditions 1 would only mention one point that has interested me 
especially—namely that in a proportion of cases of true diabetes the apparent onset 
has been preceded by a definite history of fairly severe indigestion and abdominal 
discomfort. This might suggest some pancreatic disorder affecting the external 
secretion of the gland, or possibly some gastric or biliary dysfunction leading to 
dyspepsia. Many years ago it was, of course, the view that the stomach was 
primarily at fault. 
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To test whether any evidence of the connexion between external or internal 
secretions of the pancreas could be found in diabetes, or any deficiency of biliary 
function, I examined a few patients by biliary drainage, at the same time studying 
their blood-sugar values. To summarize these few tests, I may say that, as will 
be seen in Table IV, in no case was any defect of bile flow noted. In no respect 
did the fasting gastric juice differ from that in a comparable series of normal people. 
In only two cases did stimulation of the external pancreatic juice by the introduc- 
tion of magnesium sulphate into the duodenum lead to any appreciable fall in the 
fasting blood-sugar level. 


TABLE IV.—BILIARY STIMULATION—WITH REMOVAL OF BILE. 


Blood-sugar 
_ 


Fasting 
Bile Duration before Time after onset of flow 
flow of flow bile flow 
Age Sex c.c, min, (4 hour) 4 hour 3 hour 14 hours 2 hours Change 
17 M. 60 56 0-260 0-250 — 0-255 7“ None 
0-250 
27 F. 25 45 0-087 onl 0-069 we 0-09 None 
(i hour) 
42 F. 80 40 0-160 0-164 wee 0-168 eee None 
0-166 
44 F. 45 80 0-140 0-125 0-120 inn ite —20 
(1 hour) 
21 M 90 50 0-190 0-169 0-135 0-130 it —60 
0-195 
(4 hour) 
40 M. 30 60 0-330 0-807 ove 0-295 it —30 
0-325 
35 F. 45 40 0-850 eee _ 0-270 0-270 —60 
(4 hour) 
49 M. 60 50 0-160 0-140 eee 0-145 — 20 


0-160 


Other workers have shown in a number of experiments that the pancreatic juice 
is normally secreted in diabetes, so that it is justifiable to say that stimulation of 
the external secretion of the pancreas does not consistently cause any increased 
output of the internal secretion of insulin. 

Such results show that even were pancreatic gland preparations given by mouth 
capable of stimulating the secretion of pancreatic juice, there is no evidence that 
they could thereby increase insulin output. 


Dr. Ronald Jones said that he had attempted to confirm the existence of the 
pancreotropic hormone of the anterior pituitary which was reported by Anselmino 
and Hoffmann and had been referred to by Dr. Leyton. 

Rats and dogs were injected with ultra-filtered anterior pituitary aqueous 
extracts. No hyperplasia or hypertrophy of the islet-tissue could be detected in the 
former, nor was there any depression of the blood-sugar in the latter. 

No effects were observed clinically in two patients who were treated for two 
weeks. f 

He (Dr. Ronald Jones) hoped that the probable absence of this hormone would 
simplify, rather than complicate, an already difficult problem. 




















rnal 
lary 
ying 
will 
pect 
ple. 
duc- 

the 


ice 
of 
sed 


ith 
at 


no 


us 


he 


VO 








© 25 v } ct Vol. XXIX 
ey Proceedings of the Royal Society of Medicine aa 


Section for the Studp of Disease in Children 
President—Sir LANCELOT BARRINGTON-WARD, K.C.V.O., F.R.C.S. 


[Kebruary 28, 1936) 


Jaundice and ? Hepatic Cirrhosis.— REGINALD C. JEWESBURY, D.M. 


B. R., female, aged 8$ years. 

Patient was well until the age of 5 years, when she began to have recurrent 
attacks of jaundice, associated with slight abdominal pain. These attacks usually 
last for four or five weeks, and occur at irregular intervals. The urine is said to have 
been dark during the attacks, but on the several occasions that it has been examined 
no bile pigments bave been present, though on one occasion (July 1935) it was 
found to reduce Febling’s solution. The stools have been pale in the earlier attacks, 
but are not consistently so. When the child was first seen, in July 1935, the liver 
and spleen were enlarged three and four fingerbreadths respectively, below the 
costal margin, and were firm and non-tender; they have not altered appreciably 
since then. 

Family history—Mother, father, and five siblings all well. No similar 
condition known in family. 

On examination.—Well-nourished girl, with generalized icteric tint of skin and 
sclera. Abdominal veins not distended. The liver is enlarged three, and the spleen 
four, fingerbreadths below the costal margin. Both are firm, smooth and non- 
tender. No ascites. No other physical signs of disease. 

Urine: No bile pigments present. Stools: Normal colour and consistency. 
Sachs-Georgi reaction: Negative. Van den Bergh reaction (1935 and 1936): Direct 
positive. Icteric index: (26.835) — 40; (6.2.86) — 33. Fragility of red hlood-cells 
(1985 and 1936): Normal. Blood-sugar curve (3.11.35): Fasting 0°077%; $ hour 
after glucose, 0°144%; 1 hour after glucose, 0°171%; 2 hours after glucose, 
0°084%. 

Blood-examination (4.7.35): Platelets 200,000 per emm.; (25.10.35): R.B.C 
5,650,000 ; Hb. 74%. W.B.C. 7,600; (polys. 58%; eosinos. 1%; lymphos. 37% 
monos.4%). 


Congenital Bilateral Parietal Foramina.—REGINALD C. JEWESBURY, 
D.M. 


G. 8., male, aged 7 years, has been under observation since earliest infancy, and 
has been on & normal anti-rachitie diet. 

From birth the skull has been asymmetrical: the anterior fontanelle appeared to 
close early in the first year; over the crown and posterior part of the head a large 
soft area persisted, which was at first mistaken for a patent posterior fontanelle— 
this gradually became reduced in size, and a ridge of bone developed in the 
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centre of it, dividing it into two portions situated over the parietal bones. These 
areas remained membranous until the end of the fifth year, and are now distinctly 
felt as two rounded depressions, about the size of a shilling, in each parietal 
bone. 

The skull is still rather asymmetrical, but there are no other deformities. The 
boy is somewhat undersized, but his intelligence is good, and his central nervous 
system is normal. 





Skiagram of skull showing bilateral foramina in parietal bones. 


Family historyx—Both parents and their three other children have normal 
heads. The mother and these three children have all been examined by X-rays. 


Discussion.—Dr. FE. A. COCKAYNE said than an interesting pedigree of an American 
family had been published by Goldsmith.’ Fifteen members in five generations had bilateral 
deficiencies of the parietal bones and the overlying skin was bald. The condition affected 
both sexes alike and was transmitted by direct descent except in three cases, but no 
skiagrams of these individuals were taken and they probably had the defect in a minor 
degree. 

Dr. F. PARKES WEBER said that:strictly speaking the condition in such cases was not 
one of large parietal foramina (“foramina parietalia permagna’’), but one of absence of 
calcification and ossification of the membrane around the foramina. 


Osteo-chondro-dystrophy of Morquio Type.—M. R. Pricr, M.R.C.S. 
(for DAvip LEVI, F.R.C.S.). 

M. P., female, aged 9 years. 

Family history.—There is no family history of any form of dystrophy. The 
parents are unrelated. There is one other child, a normal male, now aged 19 years. 
The ages of the parents at the birth of this child were 34 and 33 years respectively. 


1 Journ. Heredity, 1922, 13, 69 
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Previous history.—A full-term child. Normal delivery. Breast-fed till 9 months 
old. Has always been apparently healthy; no illness except measles. She is 
of average intelligence and of a cheerful and contented disposition. The only 
treatment she has received is a bilateral osteotomy to correct the marked genu 
valgum which impeded walking and caused an ungainly gait. The operation was 
performed on 6.12.35 and the legs were put up in plaster for four weeks. 











Fic, 1.—Arm bones, showing typical deformities 


20.12.35: Plaster removed; stitches removed and plaster reapplied. 6.2.36: 
Plaster removed and massage begun. 

* Report ou skiagrams.—‘‘These skiagrams (figs. 1, 2, 3) show one of the 
varieties of chondro-dysplasia. The limbs are of the hereditary deforming chondro- 
dysplasic type and the deformed vertebral bodies are of the Morquio-Brailsford 
variety.” 

Ophthalmologist’s report.—(Examination carried out with child in plaster.) “The 
corner show a fine diffuse stippling, probably immediately beneath Bowman's 
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Fic. 2.—Spine, showing deformed vertebral bodies, 











Fie. 3.—Pelvis, showing characteristic lesions. 
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membrane, fairly uniformly distributed. The corneal nerves stand out abnormally 
clearly. The fundi are normal.” 


Pathological report.—Blood calcium 9°5 mgm. per 100 c.c.; blood phosphorus 
2-2 mgm. per 100 c.c.; blood urea 29-4 mgm. per 100 c.c. Urine normal. Urea 
clearance in urine 180% normal of standard clearance. Urea concentration in urine 
good. 


Two Cases of Syphilis Showing Ulcerative Skin Lesions.—Davip 
NABARRO, M.D. 


(I) C. M., male, aged 124 years, first seen April 1935. Admitted to hospital 
93.4.35 complaining of “inflammation of the eyes’ and a gummatous condition 
of the inguinal and scrotal regions. 

History of present illness.—Interstitial keratitis began in the left eye in February 
1935, in the right eye in April 1935. About October 1934, the skin began to ulcerate 
in the region of the groin and scrotum, and as no anti-syphilitic treatment was applied, 
the ulceration gradually extended. 


Previous history.—Snuffles in infancy, but no rash or epiphysitis. Always ailing, 
twice had pneumonia. Injury to left eye 1928; traumatic cataract 1929. 


Family history.—There are two older children with negative blood reactions. The 
mother’s Wassermann reaction is negative, but the Kahn reaction is strongly 
positive. 

Condition on admission.—Both eyes acutely inflamed. There was extensive 
ulceration of the scrotum, groin, and thigh, and it was at one time thought that the 
testicle might be involved. There was some enlargement of the inguinal glands. 
The teeth were hypoplastic and the upper central incisors chisel-shaped. The 
Wassermann reaction was weakly positive, the Kahn strongly positive. Cerebro- 
spinal fluid negative. 


Progress.—The patient improved rapidly under treatment with novarsenobillon 
and mercury iodide pills. The ulceration. was practically healed in about a month. 


(II) V.J., female, aged 44 years, first seen on February 1, 1936. Sent from 
St. Mary’s Hospital on account of ulceration of the upper lip and the genital region. 


History of present illness. —Sores on the external genitalia began about the end of 
November 1935, and according to the mother’s description, they were ‘‘as though 
she had worn something tight and rubbed the parts.’”’ About the middle of 
December ulceration appeared on the left side of the upper lip. 

Previous history.—The patient was a healthy baby. 

Family history.—Two older children (born 1923 and 1925) were both healthy 
babies and have had no subsequent serious illness. The father was away from home 
during 1934 and the mother apparently became infected in November 1934. She 
was treated at St. Mary’s Hospital for secondary syphilis. Her blood Wassermann 
reaction is now negative, as is also that of the two older children. 


Condition on admission.—When seen on February 1 there was a large sloughing 
ulcer on the buttock, several inches long by two inches wide. There was another 
on the right labium about one inch long by three-quarters of an inch wide. They 
had a sloughy base and some induration of the edges. There was a smaller and 
deeper ulcer on the upper lip. All three ulcers appeared to be secondarily infected 
and had yellowish sloughs on the surface. The inguinal glands were slightly 
enlarged. Scrapings of one of the ulcers on the external genitalia failed to show any 
spirochetes. The Wassermann and Kahn reactions of the blood were both strongly 
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positive. It is an open question whether this is a case of congenital syphilis ; 
in view of the history it appears to be more likely to be one of acquired syphilis. 


Progress.—The child is having sulphostab and proto-iodide of mercury and is 
making good progress. 


Amaurotic Family Idiocy (Tay-Sachs’ Disease).—A. G. MAarrianp- 
JONES, M.D. 


J.M., female, aged 14 months. 

History.—Full-term child. Normal delivery. Weight at birth 8?lb. Breast- 
fed for eight months, then weaned and put on a liberal mixed diet. Has received 
radiostoleum v, t.d.s. since age of eight months. Since October last has also 
received artificial sunlight for half an hour, three times weekly. Developed normally 
up to the age of 8 months but since that time has gradually retrogressed, becoming 
‘weaker in the back and more helpless.”’ 


Family history.—First child. Parents have not been interviewed, but by letter 
they deny any mixture of Jewish blood. The grandparents on both sides come from 
Herefordshire, and the parents of the child are first cousins once removed. 


On examination.—A somewhat coarse-featured, well-nourished child. She can 
sit up with help, and can hold her head up. No apparent blindness and no notice- 
able hyperacusis. When first seen there was general hypotonia of the muscles, this 
was somewhat more marked in the muscles of the proximal segments of the limbs. 
The hypotonia is now less evident. Reflexes normal with the exception of a 
bilateral extensor plantar reflex. Ophthalmoscopic examination shows the typical 
changes seen in Tay-Sachs’ disease. 


Discussion.— Dr. COCKAYNE said that, with Mr. Attlee, he had recorded a case of this 
disease in a Gentile infant, whose parents were first cousins. No doubt the disorder was 
much rarer in Gentiles than in Jews and the consanguinity rate in parents was correspond- 
ingly higher. Slome had shown that in Jews the percentage born to first cousins was 
between 12 and 16, and to consanguineous parents between 23 and 40, whereas in Gentiles 
the percentage born to first cousins was between 85 and 40, and to consanguineous parents 
between 55 and 67, and in an analysis of the Japanese pedigrees published by Taku Komai 
he himself had found that in 46% the parents were first cousins and in 60% they were 
blood-relations. 


Dr. L. MANDEL said that as long ago as 1923 he had shown before this Section a case of 
Tay-Sachs’ disease” in a non-Jewish child aged 20 months. It was a typical case. He 
was more fortunate than Dr. Maitland-Jones in that the child was of a family domiciled 
in London and he was able to trace back the history to the grandparents on both sides. 
On the question of consanguinity he had not been able to find any evidence in the five 
cases which had passed through his hands. A feature of interest which he had noted in 
these cases of Tay-Sachs’ disease was the risibility ; the child laughed and gurgled happily and 
this feature, together with the brisk head movements, due probably to auditory hyperacuity, 
presented a picture of contentedness and happiness which soon, however, gave way to the 
final tragedy of wasting. 


Dr. PARKES WEBER said that in 1907 there was a boy, aged 2 years and 10 months, 
under his colleague Dr. Fiirth at the German Hospital, with amaurotic family idiocy, but at 
the post-mortem examination the child’s brain was found to be abnormally large and firm 
(“ megalencephaly "’), weighing 1,450 grammes (exceeding the average normal weight of the 
adult male brain). The case was ultimately published by Dr. Gordon Holmes in the 
Proceedings, Pathological Section, 1910-1911, 4, 199-204. In the meantime, the boy’s 
sister (the family was Hebrew) had died at another hospital in London, with typical 
amaurotic family idiocy. He (Dr. Weber) thought that the megalencephaly was due to 





1 Proceedings, 1914-15, 8 (Sect. Ophth., 65). 
2 Id., 1923, 16 (Sect. Dis. in Child., 55). 
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infiltration with a lipoid substance, analogous to what occurs in the viscera of cases of the 
Niemann-Pick disease. He had not heard of any other example of megalencephaly in 
‘amaurotic family idiocy. 


Anzmia with Bone Changes in the Skull.— WILFRID SHELDON, M.D. 


The patient is a twin girl aged 2 years and 4 months, born after six months’ 
gestation, the birth-weight being 2¢ lb. The other twin died six hours after 
birth. There are no other children. The mother is English and the father is 
half French and half Czechoslovakian. 

Past history.—The child was fed from birth on humanized Trufood, 1 oz. being 
given hourly for the first twelve months. Nestlé’s milk was then tried, but she 
vomited, and so Trufood was again given. The weight increased at the rate of 3 oz. 
a week. At 20 months of age the weight was 12 lb. 13 oz.; the present weight is 
19 lb. 12 oz. Since 20 months of age the child has been vaguely ill, complaining 
of abdominal pains and headache. The bowels have been alternately constipated 
and loose, and the stools are said to have been bright green and “ oily.” 

Condition on admission to hospital five weeks ago.—A pale small child with a 
muddy complexion. Skull shows central bossing of frontal bone and of both 
parietal bones. Circumference of head 18} in. No evidence of rickets. Nothing 
abnormal found in heart, lungs, digestive system, nervous system, or urine. Spleen 
enlarged, extending two fingerbreadths below the costal margin. No enlargement 
of superficial lymphatic glands. Teeth slightly carious but otherwise appear 
normal. 

Treatment.—During the last five weeks the diet has been usual for the child’s 
age. A teaspoonful of cod-liver oil emulsion has been given twice a day, and a 
teaspoonful of “ Ferrodic”’ iron granules twice a day, together with a course of 
ultra-violet light exposures daily. 

Investigations.—The following table shows the improvement in the anemia since 
admission to hospital : 


15.1.36 30.1.36 7.2.36 17,2.36 
R.B.C. ie 3,900,000 4,560,000 5,150,000 5,100,000 
Hemoglobin 46% 60% 70% 80%, 
C.I. ; , 0-58 0-65 0-67 0-78 
W.B.C. ... 18,600 18,200 22,600 
Polys. es 83-6% 75% 
Lymphocytes 9-2%, 16.3% 
Myelocytes 4-:0% 7-2% 
Eosinophiles 2-8% 1-0% 
Reticulocytes 1-0% 


5.2.36: No nucleated red cells seen in a count of 400 white cells. Price-Jones 
curve shows a shift to the right—megalocytosis, and the base of the curve is broader 
than normal. The mean diameter of the red cells is 7-92. Urine shows no 
urobilin. 

6.2.36: Van den Bergh reaction: Hemobilirubin = 0°20 mgm. per 100 c.c. 

The blood fragility curve is just outside normal limits, but the increase is so 
slight as to be of doubtful significance. 

12.2.36: Fecal fat analysis: total fat 27°6% ; split fat 24°0% ; unsplit fat 3°6%. 
Wassermann reactions of mother and child were both negative. 

X-ray examination: Skiagrams of the skull showed thickening and increased 
density of the frontal and parietal bones only. The bone was laid down in a 
radiating manner; the maximum thickness was j in. in the centre of the bones. 
The rest of the skull was normal, and skiagrams of all the other bones showed no 
abnormality. Skiagrams taken six weeks later, when the anemia had disappeared, 
showed the same condition in the skull. 


May—Cuip.2 * 
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Recurrent Cranial Nerve and Spinal Paralyses associated with 
Herpes.—W. G. WYLLIE, M.D. 


R. R., a boy, aged 74 years. Since the age of 4 years and 2 months, the patient 
has had on three occasions paresis of the right third nerve, two attacks of left facial 
paralysis—which now persists—-also, recently, right facial weakness, and paresis of 
the muscles of the left arm innervated from the sixth and seventh cervical segments, 

With the exception of the first attack (right third and left seventh), herpes has 
always appeared on the right side of the chin, usually a few days after the cranial 
nerve palsies have developed, but preceding the paralysis on one occasion. 





Dr. W. G. Wyllie’s case of recurrent paralyses associated with herpes. 


Previous history.—The child is subject to colds and nasal ecatarrh, but has had 
his tonsils removed. He is stated to have had herpetic outbreaks on the right side of 
the chin when he has a cold or chill. 

Sequence of events.—October 1932: Left seventh nerve palsy, preceded by severe 
pain in the face and swelling on the left side. The ear was normal. 

December 1932: Sudden onset of partial right third nerve paralysis—internal 
rectus complete, superior rectus partial, right pupil larger than left, reaction to light 
but contraction poorly maintained, reaction to accommodation absent. 

1933 : No paralysis of right third nerve ; some residual weakness of left face, with 
overaction on weak side during some forced movements. 
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January 1934: Left frontal headache followed twenty-four hours afterwards by 
swelling of left side of face, with pain behind the left ear and recurrence of left 
seventh palsy. Ear-drum healthy. Slight strabismus, but no definite paralysis of 
ocular movement; right pupil less reaction to light than left. Herpes on right side 
of chin. 

Seven days later paralysis of right third nerve—internal, superior, and inferior 
recti. Headache continuous ; temperature normal. 

Gradual recovery of right third nerve, but right pupil reacted less to light than 
left pupil. Facial weakness unchanged. 

February 21, 1935: Severe pain behind left ear, and left side of face appears 
swollen. Tenderness over styloid process. Ear-drum healthy. Skiagram of teeth 
normal. 

January 11, 1936 : Sudden paresis of right third nerve, followed by weakness of 
left arm—triceps and extensors carpi radialis, indicis, and communis digitorum. 
Also weakness of right face; left face as before. Five days afterwards profuse 
outbreak of herpes vesicles on right side of chin. 

Investigations—Wassermann reaction negative. Cerebrospinal fluid (on two 
occasions) showed no abnormality. 


Dr. PARKES WEBER said he thought that the paralyses which sometimes accompanied 
true herpes zoster were never recurrent. He agreed that the recurrent herpes in the present 
case was probably of the “catarrhal” type, but the question of whether it was causally 
connected with the paralyses remained (he thought) still to be settled. 


Two Cases, and Specimens from a Third Case, of Punctate Epiphyseal 
Dysplasia.—DoNALD BATEMAN, D.C.H. 

(I) (By permission of Dr. DoNALD PATERSON.) 

C. G., female, aged 7 months. First attended Hospital for Sick Children, 
Great Ormond Street, 15.1.36. 

Complaint.—" Slow to gain weight. Cries when she is dried under the arms.” 

Family history.—Parents not related. Mother and maternal grandfather both 
have short arms. Mother is not achondroplasiac in appearance ; skiagrams of her 
arms are normal. ‘Patient is the first child. 


Past history.—Birth-weight 5} lb. Present weight 10 lb. 7 oz. Always difficult 
to feed and only had breast milk for first five weeks. Now having cow's milk and 
thickened feeds. Never had halibut oil or orange juice regularly. Never took food 
well. 

Present state-—A small child with very short arms and legs. Cries when moved. 
Takes no interest in surroundings. Globular-shaped head with bossing of frontal 
bones. Anterior fontanelle widely open. Wide, flat, depressed bridge to nose. 
Palate rather high. Eyes: bilateral congenital cataract. Limbs: femora and 
humeri short. Keeps hips, knees, and elbows flexed and there is limitation of 
movement; the child resents movement of these joints. Hands: index and middle 
fingers turn slightly to ulnar side. Not a trident hand. Skin of palms deeply 
furrowed and adherent to deep tissues; especially marked on right hand, which 
cannot be completely opened. Feet: little toe of right foot much longer than 
fourth toe. Skin smooth. No other physical abnormalities. Child appears to be 
mentally deficient. 

Measurements.—Circumference of head 15 in.; anterior fontanelle 12 by 2¢ in. ; 
total length of child 22 in. ; coceyx to seventh cervical vertebra 104 in.; coccyx to 
top of head 144 in. ; upper arm 24 in.; forearm and hand 5 in.; total length of leg 
84 in. ; lower leg 44 in. 
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Pathological investigation (Dr. W. W. Payne).—(1) Wassermann and Kahn 
reactions negative in mother and child; (2) Blood-count: normal in all respects ; 
(3) Blood calcium 10 mgm. per 100 c.c. ; inorganic blood phosphorus 4-1 mgm. 
per 100 c.c.; blood phosphatase in plasma 15 units (normal 10-20 units) ; blood 
sedimentation rate 2 mm. (normal up to 10 mm.). 


Skiagrams (Dr. Bertram Shires).—Epiphyses of long bones stippled and 
expanded ; diaphyses of humeri and femora short (Plate I, figs. 1 and 2). Skull: 
Wide fontanelle, normal pituitary fossa, slight decalcification in mandible. Spine: 
Deformity in shape of vertebral bodies; stippled ossific centres (Plate I, fig. 3). 


(II) (By permission of Dr. Er1c PRITCHARD.) 


M. H., male, aged 7 months. First attended the Infants Hospital, Vincent 
Square, 20.12.35, suffering from bronchopneumonia. Died three days later. 
Autopsy was refused. 


Complaint.—" Queer. Not doing well.” 
Family history.—Parents not related. 


Past history.—Birth-weight 64 lb. Weight on admission 7 lb. Never breast- 
fed. Fed on many varieties of artificial foods. Never taken food well. 


On examination.—A sort of oxycephalic head. Large flat nose spread on to 
face, with very large nostrils. Very wide anterior fontanelle. Nothing special 
noticed wrong with eyes, but these were not closely studied. Limbs very short, 
owing to short humeri and femora. Hands and wrists noticeably long in relation 
to forearm. Feet and trunk appeared to be normal. Knees, elbows, and hips kept 
flexed. Limitation of movements at these joints. Skin smooth. Appeared mentally 
deficient. 


Skiagrams (Dr. Bertram Shires).—Long bones show expanded diaphysis and 
stippled epiphyses (Plate II, figs. 4 and 5). 


(III) SPECIMENS SHOWN FOR DR. REGINALD LIGHTWOOD 


Pathological specimens from a case shown at a Meeting of the Section 28.10.30 
by Dr. Reginald Lightwood under the heading of ‘‘ Congenital Deformities with 
Stippled Epiphyses and Congenital Cataract.” * 


R. W., male, aged 7 months, admitted to the Hospital for Sick Children, Great 
Ormond Street, 16.8.30. Died 1.12.30. 


Complaint.—‘‘ Not getting on since birth.” 


Family history.—Only child of first cousins, no history of abnormalities in the 
family. 

Past history.—No record of bitth-weight. Weight on admission 10 lb. Breast- 
fed for five weeks, then had artificial food. Never taken food well. No record of 
accessory vitamin feeding. ; 


Condition on examination.—Poorly nourished child. Large and somewhat 
globular head. Rolling of eyeballs. Bridge of nose sunken. Skin of body dry and 
rough ; scaly eruption on scalp and face. Skull: Bossing of frontal eminences and 
anterior fontanelle widely open. Palate highly arched. Double congenital cataract. 
Short humeri and relatively long hands and wrists. Fingers long and tapering. 
Short femora. Knees, hips, and elbows held flexed. The limbs were stiff to move. 






1 Proceedings, 1930, 24, 564. 
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Fic, 1. 











Fic. 2 
Fic. 1.—Upper limb (Case I). The humerus is short 
with splayed ends and epiphyseal stippling. There is an 


old fracture of the humeru 


Fic, 2.—Lower limbs (Case I). The short femora 


have splayed ends and stipple d epiphyses. 


Fic. 3.—Tyunk (Case I). The bodies of the vertebre, 
especially in the upper thoracic and cervical regions, 
show failure of central ossification in a manner character- 
istic of this condition. The ends of the ribs are splayed 
and stippled. ‘There is stippling and deformity at the 
upper ends of the femora 














Fic. 3. 


DONALD BATEMAN : Two Cases, and Specimens from a Third Case, 
of Punctate Epiphyseal Dysplasia. 
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PLATE II 








Fia, 4.—Upper limb (Case [1), The humerus is short, with splayed ends and 
marked stippling of the epiphyses. 








Fic. 6.—Lower limbs (Case II), There is very marked stippling at both ends of the femur and of portions 
of the ilium. The upper end of the tibia shows changes resembling achondroplasia. 





DONALD BATEMAN : Twe Cases, and Specimens from a Third Case, 
of Punctate Epiphyseal Dysplasia. 


(All these skiagrams are reproduced by the courtesy of Dr. Bertram Shires.) 
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Nervous system normal apart from eye condition and mental deficiency of child. 
Child very fretful. No fever. 

A photograph of the infant shows forward-facing nostrils, long hands, 
achondroplasiac limbs and flexed joints. 


Pathological investigation.—Wassermann reaction negative. Serum calcium 
10°1 mgm. per 100 c.c. Inorganic blood phosphorus 3°8 mgm. per 100 c.c. 


Skiagrams.—Humeri mushroomed at both ends. Epiphyses stippled and shafts 
short. Forearm and hands normal. Femora shows less stippling than do humeri. 
Femoral necks abnormally ossified and hips appear to be congenitally dislocated 
(tibial epiphyses later became stippled). Ossification in necks of ribs and vertebra 
is abnormal, and there is stippling of epiphyses of pelvis. 

Autopsy.—Apart from miliary tuberculosis, from which the child died, nothing 
very special was found. Thymus was large. Pituitary gland was normal both to 
the naked eye and microscopically. Porencephaly of part of right frontal region. 
Small patent ductus arteriosus. Foramen ovale patent. Length at death (aged 
11/12) 24 in. Weight 104 lb. 

Specimens of the long bones, ribs, and spine were fully investigated by Professor 
H. A. Harris, and reported upon in his book ““ Bone Growth in Health and Disease,” 
1933. 

Essentially there is mucoid degeneration of the chondrin of the cartilaginous 
matrix of the epiphyses. This takes place irregularly and in different manner from 
that characteristic of achondroplasia. In some places there is calcification of the 
matrix and subsequent bone formation. 


Discussion.—Dr. PARKES WEBER said that the mucoid material in the bodies of the 
vertebre seemed at first sight to represent an atavistic remnant of the notochord. The 
association of this ‘ congenital-developmental ’’ abnormality of the spinal column with the 
congenital-developmental abnormality of the epiphyses (dysplasia puncticularis of Fairbank, 
or “ dysplasia punctata’’) was especially interesting. 

Dr. E. A. COCKAYNE: The parents of Dr. Lightwood’s patient were cousins, so that two 
out of four infants with generalized epiphyseal stippling had been the offspring of blood 
relations. There could be little doubt that the condition was a definite entity and it was 
probably recessive.: He did not know what relationship these cases bore to those with only 
a localized stippling. 


Cerebellar Ataxia (Marie’s Ataxy).—T. STaNLEY RopGeERs, M.D. 
(by permission of Dr. K. H. TALLERMAN). 


M. L., female, aged 10 years and 11 months, was ill in bed for three weeks with 
measles and pneumonia at the age of 3 years, and has been unsteady in her 
movements ever since. The condition has gradually progressed, so that during the 
last few months she has not been able to stand or walk unsupported. There is no 
history of any injury to, or disease of, the central nervous system, and until the 
age of 3 years her development was normal. 

Family history.—No history of any nervous disease. 

On examination.—A thin, fairly healthy-looking, normally intelligent child. 
Wildly ataxic in all her movements, so that she cannot stand or walk alone. 
Dysarthria. -No nystagmus. Optic atrophy. No gross visual defect. Pupils react 
sluggishly to light and accommodation, and the left pupil is irregular in outline. 
No paralysis or localized wasting. Hypotonia of all limbs with absence of deep 
reflexes. Abdominal reflexes present. Plantar reflexes extensor. No sensory 
disturbance (light touch and superficial pain). No pes cavus. 

Cerebrospinal fluid normal. Wassermann reaction negative. 
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Ichthyosis Congenita.—R. W. B. Ewuis, M.D. (by permission of R. C, 
JEWESBURY, D.M.). 





C. A., a female infant, aged 2 weeks, born one month before term, weighing 
5 lb.; labour and pregnancy normal. The parents—who are not consanguineous— 
and one other child, aged 3 years, are healthy ; no relatives are known to be affected, 
but the mother has had two miscarriages; her Wassermann reaction is negative, 
The skin condition was noted at birth, and the infant was admitted to 
St. Thomas’s Hospital on the second day. At this time, the skin of the face, trunk, 
limbs, and scalp was smooth and shiny, except over the flexures and upper thorax, 














Ichthyosis congenita ; infant at age of 4 days. 


and around the mouth, where it was beginning to crack. It varied in colour from 
yellowish-orange on the forehead to dark red on the chest and extremities. The 
palms and soles were affected. The epidermis felt extremely inelastic, and harder 
than normal. There was no evidence of sweating; the temperature was 95° F. 
The ears appeared considerably deformed, owing to the presence of hard plaques 
over the auricles, and similar plaques over the lower eyelids caused _ bilateral 
ectropion and cedema. There was little hair on the scalp, and there was absence 
of eyelashes and eyebrows. 
Since this time, the skin has cracked, forming plaques of various sizes, many of 
which have separated, leaving soft, bright pink dermis exposed. The child has 
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sucked and cried moderately actively, but has been liable to attacks of apnoea and 
cyanosis. She has been treated with daily oil baths. 


Discussion.—Dr. R. HAMBURGER: The condition in this case appears to be completely 
congruous with what has been described by Leiner as “ erythrodermia desquamativa”’ 
(scaly red skin). A differentiation between ichthyosis and erythrodermia seems to be 
essential because erythrodermia desquamativa is not a permanent condition. If the child 
survives the skin will become normal again—with perhaps at least one relapse—within the 
first few months, without leaving any disposition to further skin anomalies. Even the usual 
baldness of the scalp will give way to an ordinary growth of hair. 

Erythredermia is not a congenital disease—it may finally affect the whole skin, possibly 
sparing only a few small areas, as a rule it is the ultimate result of some soreness in the 
folds of the skin (intertrigo) or of the so-called “‘ seborrhw@ic eczema.” 

Dr. COCKAYNE said that there was good evidence that the condition was present at birth 
and could not be an example of Leiner’s erythrodermia desquamativa. The diagnosis lay 
between lamellar ichthyosis and ichthyosis congenita (congenital ichthyosiform erythro- 
dermia). Redness of the skin was common in the latter condition and he had little doubt 
that Dr. Ellis had given the correct diagnosis and that the skin would never become normal. 


PesTscript (May 1936).—After a period of considerable improvement, during 
which large areas of epidermis were removed, the condition recurred though in 
less severe form than at birth. At the present time, the skin over the trunk is 
principally affected, and has cracked to form a covering of irregular scaly plaques. 
aw from an attack of acute bronchitis, the infant’s general health has been good 
R.W.B.E.] 


Lipodystrophia Progressiva.—K. H. TALLERMAN, M.D. 


R. G., male, aged 10 years. First seen February 1936. 

For the past six months this boy has been listless and out of sorts. He is very 
active, but easily tired, and although the school doctor told his mother that he 
has gained five pounds in this period, she has noticed that his face, neck, upper 
trunk, and arms, have been getting thinner. Further, her friends have remarked 
upon his frai] and ill-looking appearance, and on account of this he appears to have 
been stopped from participating in games at school. 

Past history.—Measles, previous to going to school. Chicken-pox at the age of 
about eight years. He is also said to have suffered from pleurisy at four years of 
age. 

Family history.—The patient is a twin, the other child having died in infancy 
from gastro-enteritis. There is one other healthy child, and, except that the mother 
suffers from rheumatic heart disease, no ill-health seems to exist in the family. The 
parents are not consanguineous. 

On examination.—The boy is noted to be very thin and wasted in the face, and 
wasting is present—to a less extent—in the arms and upper trunk. The buttocks 
and lower limbs are normal. The muscle tone is good, and the central nervous 
system shows no abnormalities. All other systems are likewise normal, except for 
a rather unhealthy-looking throat. Urine normal. 


Discussion.—Dr. PARKES WEBER said that no examples of the familial incidence of 
this condition were known to him (Dr. Weber), until recently L. Barraquer-Ferré (Presse 
médicale, 1985, 48, 1672) described the case of a female patient whose mother and 
maternal grandmother were similarly affected. 


Dr. COCKAYNE said that there had not been consanguinity of parents in the few cases 
that he had seen in recent years, nor had there been any history that other members of the 
families had been affected. 
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Dr. PEARSE WILLIAMS said that there was a featural resemblance among cases of 
lipodystrophy, which was no doubt due to the absence of the fat. He had shown a similar 
case in a girl, early in 1938, and she would pass as a sister of the patient shown to-day. An 
interesting feature of the present case was the fact that the mother also was afflicted with 
lipodystrophy in a minor degree. 


FURTHER REPORT OF CASE PREVIOUSLY SHOWN 


Purpura Hzemorrhagica: Splenectomy.-—-BERNARD MYERs, C.M.G., M.D. 


J. M., female, aged 12 years, first shown before the Clinical Section on 
November 13, 1931 (see Proceedings, 25, 154, Clin. Sect., 26). 

The capillary resistance test has been negative since the operation, and the 
hleeding-time normal. 

The father wrote to me recently saying that the child is now in excellent 
condition and has been so ever since the splenectomy. 
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Section of Opbthalmology 


President—RANSOM PICKARD, C.B., M.S. 


[January 10, 1936) 


Two Brothers having the Laurence-Moon-Biedl Syndrome.—LEs.Liz 
PaToN, F.R.C.S. 


Cases of the Laurence-Moon-Biedl syndrome are still sufficiently rare to justify 
my presentation of these two boys to the Section. Members will remember that 
Mr. Arnold Sorsby, with Dr. T. R. Hill, showed two typical families here two years 
ago.' Since then, in association with Dr. Cockayne and Dr. Krestin, he has written 
up the history of these two families in more detail, summarizing many preceding 
accounts of the condition.” 

Since Laurence and Moon published their original paper in the Ophthalmic 
Review of 1866, describing four cases in a family of ten, there have been quite a 
number of cases published, and, on looking through a publication like Brain, I 
think it is probable that other cases have been seen, but their relationship to the 
typical syndrome has been missed. It was only in 1922 that Biedl showed the true 
inter-relationship of the different symptoms, and so justified the inclusion of his 
name in the title. 

The patients shown are two of a family of four. The father and mother are 
normal and all their near relations are normal. The other two children are a girl 
aged 11 and a boy aged 7, both of whom are said to be normal in appearance and 
vision. 

G. M., the elder boy, aged 14, has very defective vision, L. 2°, with vertical 
nystagmus, not increasing on lateral or vertical deviations, but, on attempts at 
ophthalmoscopic examination, becoming much more rapid. There is occasional head- 
nodding when the patient is excited. Pupil reactions are normal. Ophthalmoscope 
examination is very difficult, but there are undoubted retinal defects. There is 
marked obesity. The little finger of the left hand seems to have one carpal bone 
missing, and the fingers are tapering. The right hand seems normal, with tapering 
fingers. (Skiagrams have not yet been taken.) The patient has the normal number 
of toes, but the three outer toes on each foot are shortened. His palate is high and 
arched. The father thinks the visual trouble began about a year ago, but he has 
had difficulty with the blackboard since the age of 10. He is mentally very much 
retarded. 

The younger boy, aged 12, shows the same defective vision; a nystagmus 
mainly horizontal, or oblique, with a rotational element in it—very irregular in 
incidence and accompanied by head-nodding much more obviously than in the elder 
brother. The pupils are active. Ophthalmoscopic examination is difficult, but in his 
case also there are obvious retinal defects. Mentally he is very backward. The 
obesity is as marked as in the elder brother. The hands show the tapering fingers, 


1 Proceedings, 1934, 27, 1613 (Sect. Ophthal., 55). 
2 Quart. Journ, Med, 1935, 28 (n.s. 4), 93. 
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and have the scars where two extra fingers were removed at the age of 2 years. He 
has six toes on each foot. The other two children in the family, aged 11 and 7, are 
normal mentally and physically and have good sight. 

There are present then, in these boys, the main symptoms that constitute the 
syndrome. The disease is familial. The primary disturbance must take place in 
very early foetal life, and, in fact, probably begins with a disarrangement of genes. 
It atfects both epiblastic and mesoblastic structures. The polydactyly and the 
obesity show at birth. The visual disturbance is varied in character but is always 
retinal. The fovea may be the mainly affected area and the changes may vary from 
slight macular stippling to large “ macular colobomata.” Or the retina in general 
may be affected and show all types of gradation, from slight retinal atrophies with 
little pigment disturbance, up to conditions which can only be described as typical 
retinitis pigmentosa. Consequently, night-blindness is not an uncommon symptom. 
Nystagmus is mentioned in several cases, but is not universal. It is more likely to 
be seen in cases in which the macular defects predominate. In Willi’s cases (two 
of the three patients were sisters) there was nystagmus and the macula lutea was 
said to be undeveloped; there were webbed fingers and toes. There was definite 
hypogenitalism and there was an enlargement of the sella. Dark adaptation and 
colour vision were very defective. 

In a case described by Bailliart and Schiff Wertheimer there was such excessive 
desire for food tnat the mother had to lock away everything edible. In the 
subsequent discussion on this case Morax expressed the opinion that the cases were 
due to intra-uterine syphilis occurring early in fotal life, even though the 
Wassermann reaction might be negative. 

It would take us too far to go into the question of all the allied conditions—- 
such as Fréhlich’s syndrome, and the juvenile form of cerebromacular disease— 
but I may call attention to Sorsby’s paper in the British Journal of Ophthalmology, 
1935, on the association of macular colobomata with skeletal defects. Nearly all the 
cases indexed in Nagel’s Jahresbericht in recent years are under the heading of 
“hypophyseal defects,” and Weill and Sayeur, in a paper published in the Bulletin of 
the Ophthalmological Society of Paris, found an increase in the anterior lobe hormone 
and a deficiency in both the posterior lobe hormone and the testicular hormone. So 
there is a common tendency to ascribe the symptoms as primarily to pituitary 
disturbance and all efforts at treatment have been focused on the region of the 
sella. Ithink, however, that, though all the cases show evidence of hypopituitarism, 
the primary defect must, as I have said, date back to the very beginning of foetal life 
and be due to disturbances in the relationship of the genes in one or more 
chromosomes. 


MR. ARNOLD Sorssy said that although, as Mr. Paton had pointed out, Morax considered 
that the lesions were of congenital origin, there was no basis for that view. The vast 
majority of recorded cases were “familial,” and in none of the recorded cases was there 
anything abnormal in this way in the antecedents. The condition was a recessive. In 
the cases recorded in the literature consanguinity was present in about 80%, a tremendous 
proportion, bearing in mind that among the general population consanguinity was present 
in only 0-5 per cent. In an affected family one would expect not more than 25 per cent. of 
the children to be affected. 

Mr. Paton had spoken of the fundus appearances in these cases, but, in his (the speaker's) 
view, he had stressed the diversity of the changes too much, for they fell into one group, 
‘namely pigmentary degeneration of the retina. This might be confined in some cases to the 
macula, in others it might be more extensive, involving the periphery also. What Mr. 
Paton spoke of as “ colobomata” were really stages of that degeneration in which the 
retina and underlying choroid had been destroyed. The essential condition in these cases 
was a primary degeneration of the retina, with a varying degree of pigmentary disturbance. 
Optic atrophy was always present, but it required some time to become well established. 
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He Eclamptic Detachment of the Retina 
are 
By J. H. Doaaart, F.R.C.6. 

the ; 

does IN many cases of eclampsia the renal system is seriously impaired, but other 
— organs besides the kidneys are affected. Extensive oedema of the retina has even 
the been observed in eclamptic patients whose renal efficiency was undiminished. It is 
—s not surprising, therefore, that the fundus picture in eclampsia may differ very much 
— from that which we expect to see when retinal changes are associated with chronic 
eral nephritis. There are four points of distinction to be emphasized concerning the 
rith retinal detachment in eclampsia: First, rapidity of onset; secondly, abundance of 
ical the subretinal fluid, which may push the retina right forward without folds, until it 
— looks like a full-blown sail; thirdly, the fact that extensive bilateral detachment 
r to may occur with little or no hemorrhage or exudate on the surface of the retina ; 
two fourthly, the good prognosis. 

“— Schiotz made ophthalmoscopic investigations on 6,800 cases of pregnant or 
ane puerperal women, among which were 132 cases of eclampsia. There were only seven 
and patients who showed retinal detachment ; three of these showed no evidence of 
; retinitis. Of these last three, two were unilateral cases in which detachment 
_— persisted years afterwards ; in one bilateral case the patient made a quick recovery. 
the A less gloomy prognosis was provided by the observations of Clapp, who reported 
— six cases of retinal detachment in eclampsia, in all of which the patients recovered 
the good sight and normal fields of vision. 

Just over five years ago I had the opportunity of seeing several times a patient 
ath exemplifying some of the typical features of eclamptic detachment. When I made 
wil notes at that time, I thought I might be able to collect some further examples, but 
_ since then I have not seen another. I make this report in the hope that some 

: y other members of the Section may inform us of their experiences. The patient, a 
S Of woman of 26, was a primipara. She had two fits soon after she was admitted to 
ao! hospital, suffering from severe toxemia of pregnancy, accompanied by intense 


So edema of the subcutaneous tissue all over the body. Surgical induction was 
: performed a few days later, and a stillborn child resulted within twenty-four hours. 
“the When I first saw her two days after admission she was comatose and difficult to 
. examine. No mydriatic was used. ‘There was a right upper detachment which 
I hife was very dark, and came far foward into the vitreous. In the left eye the 
—_ detachment was chiefly above, but some of the lower and outer portion of the retina 


itary 


more was also involved. No hemorrhages or exudates were seen. The right eye was 
observed to be divergent. At this stage she had a systolic blood-pressure of 
210mm. One week later the right detachment had completely subsided, and no 
dered fundus abnormality was visible in this eye, except a moderate amount of myopic 
. vast . : iy ° . 
Pre pigmentary degeneration at the macula. This evidence of myopia was, of course, the 
“‘ explanation for the divergence of the right eye noted above. In the léft eye, the 
ndous detachment was now much smaller, and confined to the lower portion. There was 
esent one small hemorrhage on the temporal side of the disc, and another between the 
nt. of disc and the macula. No exudates were seen. At the end of another week the 
right eye remained with its retina back in position; the left detachment was still 
ker’s) smaller, and the hemorrhages on this retina were rapidly diminishing. A fortnight 
sroup, later these hemorrhages had entirely absorbed, and only a very small, shallow 
oo detachment remained in the lower part of the left retina. The patient was seen 
4 bs several times in the out-patients’ department after her discharge from hospital, 
cones by which time the left retina was completely back in its normal position; and 
ance. simply showed a few scattered pigment spots, such as are almost invariably seen as 


a sequel to any variety of renal detachment. The right eye was able to see part of 
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the z°z line with a —11°0 sphere. The left vision was ~ unaided. Visual fields 
were full. With regard to the fact that this patient was a primipara, it may be of 
interest to recall that in six of the seven cases of eclamptic detachment recorded by 
Schiotz the patients had had no previous pregnancy. Foster Moore, on the other 
hand, noted that multipare are more liable than primipare to the retinitis of 
pregnancy. 
REFERENCES 
Cuapp. (1919.) Amer. Journ. Ophthal., 11, 473. 


FostER Moore. (1917.) Moorfields Reports, 20, 262. 
ScuiorTz. (1919.) Klin. Monatsbl. f. Augenheilk., 62, 234; ibid., 1921, 67, Beilageheft. 


Discussion.—The PRESIDENT said that it was now many years since he saw a case of 
retinitis occurring in eclampsia; it must be a very rare occurrence. No case showing bad 
after-results had ever been seen in his out-patient department. 


Dr. D. LEIGHTON DAVIES said that it was some years since he had seen his last case of 
detachment of the retina in a case of eclampsia, and the patient was not a primipara. He 
had seen her in her first pregnancy, when she had severe albuminuria, and at that time 
there was the typical fundus picture, showing white exudate and hemorrhage. She improved, 
but did not regain quite normal acuity of vision; her vision was about 3%; or a; in each eye, 
Two or three years afterwards she again became pregnant, and at about the seventh month 
she developed eclampsia, and then had a double retinal detachment, of extensive degree, 
and the vision was no more than mere perception of light. She also had intense oedema 
over the whole of the body, and her face, as a result, was scarcely recognizable. Her 
condition gradually improved, and within a month both detachments had become completely 
replaced, and her visual field was normal. She, however, continued to show white exudates 
afterwards, and the central visual acuity had declined considerably. He did not know what 
was the ultimate result to visual acuity. 

He wished to emphasize one point: he had seen three similar cases, but in none of them 
had he seen any hole. One of the patients had recovered completely,-but the others had 
died shortly afterwards. 


Mr. C. GOULDEN said that he had had a case of detachment of the retina in eclampsia in 
a primipara aged 23. The detachment was in each eye, very extensive in the outer and 
upper part. She subsequently recovered to the extent that the vision in the right eye was 
full ; in the left there was about half the normal visual acuity. 

He had seen many cases of eclampsia associated with exudation and hemorrhages into 
the retina, but only in one case had there been detachment of the retina ; therefore he agreed 
with the President that it must be of rare occurrence. In the case mentioned the retina had 
a marbled appearance. The macula was healthy, and there was a very evident disturbance 
of pigmentation. 


Mr. J. W. TupoR THOMAS said that about nine years ago he made fairly regular 
observations on cases of nephritis and eclampsia in the maternity cases which came into the 
Cardiff Royal Infirmary. He had notes of five cases in which detachment was seen, and in 
four of these the detachment was bilateral. He had also seen several cases in addition to 
these. His experience had been that detachment was to be found if the patient was 
examined just before labour was induced, and for a short time afterwards. In many of the 
cases the detachment cleared up with remarkable quickness, becoming considerably smaller 
in a few days, and often disappearing in a month. He felt convinced that if these cases of 
eclampsia were examined ophthalmoscopically at the time they were so serious that labour 
had to be induced, detachment would be detected far oftener. If left for a fortnight—even 
for a week in some cases—the detachment would have cleared up. As far as he remembered, 
none of the cases that he had seen had had a permanent detachment. Detachment occurred 
in some cases in which there was retinitis, and in others there was little or no exudate or 
hemorrhage to be seen. No hole was observed in any. The appearance was not as white 
as would be expected if there was a milky exudate behind it. One case was observed in 
which the detachment was at first grey and small—situated above and to the temporal side 
of the macula; in the course of a day or two it had become a clear detachment occupying 
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the lower and outer part of the fundus. The detachments were mostly in the lower fundus, 
but in some they were very large and extensive. Several of the patients were primipare, 
and were in a pre-eclamptic, or eclamptic state. 


Mr. F. W. LAw said it would be interesting to know, from Mr. Goulden or others, 
whether, owing to the unusual course of events, they had considered the possibility of this 
detachment being a phenomenon secondary to a choroidal exudate—and therefore occurring 
in a different anatomical! plane from that of the detachments seen with holes in the retina. 


Mr. DoGGaRtT (in reply) said that with regard to holes in the retina, he had never read or 
heard of a case in which there was a hole, but he knew it was said that holes occurred. In 
a German work, of composite authorship, on eclampsia, mention was made of holes, but 
there was no detailed description of a case. It would not be surprising if holes happened 
with such a rapid and extensive exudate, especially in people who had a retina which was 
much thinned at the periphery, as so many otherwise normal people had. 

Mr. Law’s suggested anatomical explanation was a very reasonable one, as the mere fact 
of lifting up layers of the retina was not enough to account for the phenomenon, because the 
type of pigmentation seen in the typical retina which had undergone renal retinitis was 
different from the appearance seen in an ordinary traumatic or spontaneous detachment in a 
low myope, whether it had gone back as a result of operation or spontaneously. 


[February 14, 1936] 
Vitamins in Ophthalmology 
By Joun Foster, F.R.C.S. 


Introduction.—Most ophthalmic vitamin literature deals with vitamin A only. 
This paper attempts to deal with: (1) The ophthalmic aspect of all vitamins ; (2) the 
differing effects of deficiency in man and animals ; (3) the possible existence of 
subnormal vitamin reserve, rather than frank avitaminosis—which is rare in 
England ; (4) the effects on eye disease of treatment by vitamins. 

The paper was originally a preliminary to a small research into the action of 
avoleum on phlyctenular keratitis, but it is hoped that other possible lines of 
clinical research may be indicated by this paper. 


TABLE I. 
Vitamin A B, or F B, or G Cc D E 
General Keratinized Beri-beri Pellagra Scurvy Rickets Sterility 
effect of epithelium 
deficiency 


Source of Carotene. Wholemeals. Fresh meat. Ascorbic acid. Synthetic Wheatgerm 


vitamin Liver oil Egg yoke. Liver. Fresh fruit. ergosterol. oil. 
Visual pur Liver. Yeast Vegetables Liver oil Greens 
ple Yeast not over- 
cooked 


Eye disease Hemeralopia. Retrobulbar Cataract in ?Senilecatar- Lamellar — 


due to de- Xerophthal neuritis rats act. cataract 
ficiency "mia. ? Hemo- 
? Phlycten- rrhagic ret- 
ules initis 
Eye disease — -- -- Follicular _ 
from ex- conjunctivi- 
cess tis 
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VITAMIN A 


Vitamin A is described variously as a vitamin affecting growth or epithelial 
structure, and as a general anti-infective agent. Absence of any of the vitamins— 
except possibly E—or indeed of any food factor, will lead to stunting of growth, and 
the particular claim of vitamin A to this capacity arises from the method of biological 
assay by the comparative growth of rats. Its claims, as a general anti-infective 
agent are exaggerated, as the infections associated with its deficiency are of a 
special type due to structural breakdown in membranes, without change in the 
general immunity. The specific effect of vitamin A is on the epithelium of the 
body, both mucous and squamous, and to a lesser extent on the nerve-cells. 
Deficiency causes excessive keratinization, followed by local infection. 

Sources of vitamin A.—Harris states that. the original source is the “ green 
things of the land and sea.”’ Its ingestion by animals leads to its concentration in 
the liver and retina. 

(1) Green vegetables: Small doses of the highly purified yellow pigment, 
carotene, suffice to cure rats with avitaminosis. Carotene occurs in the isometric 
forms of alpha-, beta-, and iso-carotene. The second of these is the most active ; the 
last is inactive. The animal ingests the carotene, and the hydrocarbon molecule 
splits in the liver into two symmetrical molecules, which combine with water to 
form an alcohol—vitamin A. 

Beta carotene is readily accessible in all green vegetables, and is present in 
proportion to their greenness, although the colour is not dependent upon the 
carotene itself. Table II shows the relative amounts thus contained. It is 
interesting to note that the vitamin A value of vegetables is not affected by boiling. 


TABLE II.—THE ViraAMIN A VALUE OF SOME ComMON Foopbs (INTERNATIONAL UNITS). 
(COWARD AND MoraaN.) ; 


l c.c. avoleum = 30,000 units. 
Milk (1 sample) 3 units per c.c. 1,700 units per pint 
Jersey milk (1 sample) ae ae Se «6. 
Butter (17 samples) 26 to 200 units per gram (average 730 to 5,000 units per oz 
50 units) (average 1,700 units) 
Egg yolk (1 test) 30 units per gram 600 units in a yolk of 20 
grams (3? 02.) 
Bone-marrow (1 sample) os a. 220 units per oz. 
Carrots, fresh or boiled (1 test) me a 2,000 units _ portion of 
about + lb. 
Cabbage, fresh or boiled (1 test) ~~ cal ee 1,000 units - portion of 
about 3 lb. 
Runner beans, fresh or boiled (1 test) e ~ a ee 650 units per portion of 
: about 3 lb. 
Cod-liver oil 600 to 4,000 units per gram; 2,000 to 13,000 units per tea- 
a few outside this range spoonful (average 6,400 
(average 2,000 units) units). 
Halibut-liver oil 30,000 to 360,000 units per gram 600 to 7,200 units per drop 
{average 160,000 units) (of 20 mgm.) (average 
: 3,200 units) 


(2) Animal tissues : 

(a) Fats.—Vitamin A is found in most animal fats, including cod-liver oil, butter, 
milk, and eggs, but excluding lard. The amount in cod-liver oil varies enormously 
in different specimens, but is usually present in the ratio of about 6: 1, as compared 
with that in vitamin D. The quantity present may be estimated by the so-called 
“blue” value (a reaction with antimony trichloride) or by the absorption capacity 
for ultraviolet light, or still better by the biological method of assay, though even 
this needs strict control. 

The liver is the main storage place of vitamin A. Wolff by extracting human 
liver with petroleum, by the Soxhlet method, and then taking the blue value of the 
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extract, has been able to obtain a figure roughly representing the normal of 245 blue 
units per gram. The actual figures from the liver removed, at autopsy, are as 
follows :— 

l c.c. avoleum = 55,000 b.u. per gram 


(1) Stillbirths average = 70 b.u. 
(2) Accidents ke = 245 b.u. (0-1,210) | per gram 
(3) Acute diseases ,, = 225 b.u. of liver 
(4) Chronic ,, v = 206 b.u. 


From these figures he concludes that 16% of the population of the Netherlands 
have a subnormal vitamin A reserve. 

T. Moore obtained much the same result from a similar series of tests in 
England. 

Retinal tisswe.—An extract of retinal tissue has a similar effect to that of carotene 
in maintaining growth and preventing xerophthalmia, in rats deprived of vitamin A. 
Preliminary data suggest that the active substance in the retina is identical with 
that in carotene and cod-liver oil. 

Effect of deficiency.—Harris states that frank vitamin-A deficiency is rare in 
this country, though twelve cases were reported at a north of England hospital by 
Spence. Hypovitaminosis is probably more common, as suggested by the work 
of Wolff and Moore, mentioned above. Unfortunately, it is difficult to fix a standard, 
as results vary so greatly from one individual to another. A minor deficiency 
affects the eye of men and rats, by producing hemeralopia. 

In rats this has been shown experimentally to be due to poor regeneration 
of the visual purple, after exposure to strong light. This stimulus breaks down the 
visual purple into vitamin A and visual yellow.. A more marked deficiency causes 
xeropthalmia. In the rat the corneal surface is bright, oily, and covered with fat- 
like plaques, or it may ulcerate, whereas with vitamin-G deficiency, most of the 
pathological changes in the cornea are situated in the anterior stroma layers, and 
ulceration does not occur. Cataract does not occur in the rat as a result of 
vitamin-A deficiency. 

In man the condition of xerophthalmia is not dissimilar. Pillat has described 
and classified many cases which he examined in China. The stages are given below. 
He described the first three of these as pre-xerosis. 

Pre-xerosis.—Stage 1: Slight loss of corneal lustre. Stage 2: Reduced sensi- 
bility. Stage 3: Increase of xerosis bacilli and desquamation of epithelial cells. 

Xerosis.—Stage 4: Bitot’s spots. Stage 5: Pigmentation and wrinkling of 
conjunctiva. Stage 6: Keratomalacia. 

Therapeutic use.—(a) Phlyctenular disease: Knypers has suggested that infantile 
eczema may be the result of vitamin-A deficiency. This disease is frequently 
associated with phlyctenules. Cod-liver oil has been used for the treatment of 
phlyctenules for many years, possibly because some of the children were under- 
nourished, or because some observers felt that this condition must be a vitamin-A 
deficiency. 

(6) Other eye conditions: Vitamin A has been used in the treatment of other 
eye conditions by Yudkin. The following statements are quotations from his 
work : 


“My co-worker and I studied nine cases of toxic amblyopia and two cases of retinitis 
pigmentosa ; five new cases of phlyctenules and three old cases with acute exacerbation. 
The “ amblyopias”’ were given cod-liver oil t.d.s., and 4,000 U.S.P. of vitamin A concentrate 
intramuscularly twice a week. Four of them recovered from 1/10 to 1/4 within three months. 
The other five are stil] under treatment and improving. As the normal period of recuperation 
is six months, I think that this represents some shortening.” 


(N.B. No details are given of phlyctenules treated.) 
May—OpuruaL.2 + 
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VITAMIN B 
Vitamin B is a complex, the whole of which is found in fresh yeast, liver, milk, 
and, to a variable extent, in fruit. Some of the elements are also found in oats, corn, 
wheat, and rice husks. It is divided into the two main, and several accessory factors. 
The two main factors, B; or F, and Be or G, are contrasted below. 


TABLE IV.—VITAMINS B, AND Bz COMPARED. 
Vitamin B, or F Vitamin Bo or G 


Wheat-embryo extract A rich source A poor source 

Liver extract A poor source A rich source 

Effect of heating in autoclave Activity lost Activity remains 

Solubility in strong alcohol solution More soluble Less soluble 

Effect of deficiency in rats Loss of weight, ‘‘ polyneuritis,”’ Loss of weight and skin 
convulsions troubles 


Bz or (vitamin G) is described as the heat-stabile pellagra preventative—and, in 
rats, anti-dermatitic—vitamin. Its absence causes pellagra, a disease of adults in 
which the face and body, when exposed to the sun, develop photo-dermatitis, and 
are accompanied by diarrhoea and dementia. The usual source is dried yeast. The 
allegation that Bz deficiency causes cataract and keratitis is based on experimental 
evidence in rats (Day, Langston and O’Brien). These observers were oculists, 
and wished to establish in which of the media the opacity occurred, the original 
work having been done by physiologists. They fed rats on a diet deficient in 
vitamin B complex, restoring the vitamin F, or B; (anti-neuritic vitamin) by an 
80% alcoholic extract of rice polish, which contains no anti-pellagric vitamin Bs, 
or G. The following conditions appeared in these rats : (1) Muco-purulent exudates 
in the skin surface of the lids ; (2) Anterior interstitial keratitis, resulting in normal 
epithelium and vascularization beneath it in the cornea; (3) Proliferation of the 
epithelium of the lenses, and breaking down of the fibres directly beneath the 
capsule. In some cases morgagnian globules were added to this, and the lens 
was converted into an amorphous mass. 

Therapeutic use in rats.—At the first appearance of the cataract six rats were 
put on yeast, but the vascularized corneal nebula and cataracts remained, although 
the general condition returned to normal rapidly. One rat, which developed a 
unilateral cataract, was placed on vitamin G immediately, after which there were 
no further lens changes. Yudkin repeated this experiment with twelve 21-day- 
old rats, as he could not find cataracts in dogs on a Be vitamin-free diet. At the 
end of ten weeks they were in a poor condition and opacities were found in the lens 
of all the rats that survived. The cataracts developed rapidly, to completion, over 
a period of seven days ; one animal was given vitamin at the first sign, and in three 
weeks all sign of cataract disappeared. Wheat-embryo extract is a poor source 
of Be. 

In the remaining five, the cataract was complete before the administration of 
vitamin B and was unaffected by this treatment, although the animals’ general 
condition improved. The elder groups of rats, which were partly deprived of 
vitamin, have shown no change in twelve weeks. 

Therapeutic use in man.—There is nothing convincing in the experimental 
administration of vitamin G to human beings, and no suggestion that cataract 
occurs as part of the syndrome of pellagra. Unfortunately some doubt has arisen 
recently as to whether vitamin G for rats is the same as that for humans, although 
they often co-occur in the same food. 

VITAMIN C 

The anti-scorbutic vitamin occurs in lemons, potatoes, and most fresh foods, 
such as meat or milk, but is destroyed by pasteurization or boiling. Its identity 
with the synthesized ascorbic acid is now completely confirmed by quantitative 
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as well as qualitative tests. It does not occur in wheat-germ extract. It is 
concentrated in the body in the suprarenal. 

Deficiency of this vitamin causes disease in the tooth pulp (not in the gums) 
and generalized hemorrhages. Although it is now comparatively rare in this 
country, in 1917 outbreaks occurred in Manchester, due to a deficiency of potatoes, 
and Gothlin, after testing the liability to cutaneous hemorrhage of a group of 
country school children in Scandinavia, came to the conclusion that 18% of them 
were suffering from hypovitaminosis. It is therefore possible that a proportion of 
the population is near the border-line of hypovitaminosis. 

A considerable amount of this vitamin is detectable in the lens and aqueous 
humour. In the cataractous lens the amount thus contained is lowered. Josephson, 
basing his work on this, administered 0-015 grm. to 0°03 grm. per day to patients 
with dinitrophenol cataract, and cataracts of otber types. He states that marked 
improvement took place in the pathologic picture. 

“First the swelling of the lens capsule was reduced and it became more transparent, and 
progressively the cells in the deeper layers improved in the same manner. Within less 
than a week of treatment mature and hypermature cataracts became sufficiently transparent 
to permit of examination of the eye-grounds, and vision improved from total or sub-total 
blindness to counting fingers. Cataracts involving vision less seriously responded at an 
equal pace, though in no case has the treatment been administered sufficiently long to 
determine whether the opacity of the lens will undergo total resolution. 

“The response of the very rapidly progressive dinitrophenol cataracts to ascorbic acid 
therapy was surprisingly rapid. When the treatment was intermitted the cataract regressed, 
and progress was resumed with the resumption of treatment.” 

He supplemented the treatment by food rich in glutathione content. Unfortu- 
nately no figures are given, and there are no details of the type of -cataract, so one 
cannot say that scientific evidence has yet been presented that this substance will 
benefit cases of cataract. In justice to this author, it must be said that he describes 
his short article as a preliminary report on this subject. 

It has also been suggested by other authors that administration of the substance 
might be of value in hemorrhagic retinitis, of unknown origin. I have also a 
note (from a South African source) that congenitally dislocated lenses, which are 
notoriously difficult to dissolve by discission, do so more rapidly if fruit juice is 
administered. It is possible that this may be due to the vitamin content. The 
deficiency effect:on the eyes that would seem most likely would be hemorrhage 
into the retina. I have been unable to find any records of this, however. 


VITAMIN D 

This—the anti-rachitic vitamin—is found in cod-liver oil, but it is unlike 
vitamin A in that no common foodstuff contains an abundance of it. It has now 
been synthesized as irradiated ergosterol, a preparation which is so active that 
over-doses may be unintentionally administered. It has beer suggested that as 
it assists calcification, administration might exacerbate arterio-sclerosis. This, 
however, is not proven, and it has been given to elderly patients over a long period, 
without any particular alteration occurring in this respect. 

The deficiency effect on the eyes is indirect. The association of lamellar cataract 
with rickets, tetanic convulsions and malformation of the teeth is well known. 
Excessive administration to children who were simultaneously having sun-baths has 
caused follicular conjunctivitis, which disappears on withdrawal of the drug. 


VITAMIN E 

This vitamin is known as the anti-sterility vitamin, and is found in green stuff, 
and, in higher concentration, in wheat-germ oil (the usual source). Wheat-germ oil 
does not contain vitamin C. I mention this because I understand that wheat-germ 
extract has been mooted recently, as a possible medical cure for cataract. 
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AVOLEUM AND PHLYCTENULAR KERATITIS 


The following experiment was made to determine the value of avoleum 
(vitamin A concentrate from fish-liver oil) in the treatment of phlyctenular keratitis, 

All the cases of phlyctenular disease attending my Clinic at the General 
Infirmary at Leeds, for the latter half of 1935, and the first month of 1936, were 
treated by this method; in addition to this, the ordinary local treatment of dark 
glasses, yellow oxide of mercury ointment, with atropine, boric lotion, and general 
ultra-violet light treatment where necessary were employed. No local ultra-violet 
light treatment was used. Owing to the extreme variation in the severity of cases, 
it seemed useless to take alternate cases, and treat them with avoleum and cod-liver 
oil in turn. 

My original idea of comparing the cases at the infirmary in the last three 
months of 1934 with those in the last three months of 1935, proved impracticable 
owing to the difficulty in abstracting the cases from the general mass of infirmary 
notes. This same factor has also led to the introduction into this series of an undue 
number of very severe cases, which were admitted for in-patient treatment, which 
is, of course, the exception rather than the rule in phlyctenular keratitis. 

My impression, from the use of avoleum, is that in the majority of cases it was 
more readily taken by the children than cod-liver oil, and that in the aggregate, the 
time taken in recovery in these cases is less than in those treated with cod-liver oil. 





No. 
J. F. 12667 


. F. 15798 
. F. 11809 


J, F. 702 


J. F. 26198 


. F. 21397 
J. F. 5277 


+, B. 14474 
. B. 1740 
. B, 24772 


. B, 7385 


J. F. 3102 
J. F. 19910 
J. F.16273 
J. F. 2468 


J. F. 1390 
J. F. 12188 


Age 
8 


11 
3 


REsvULTSs. 


History 

Old case. Had already attended for the whole of 
1984 with no benefit 

General condition good. Multiple phlyctenules, 
right limbus. Admitted to the alee 

Central corneal ulceration. Old case. Admitted 
to the infirmary. Child would not take cod- 
liver oil. Began to improve immediately after 
being put on avoleum 

General condition poor. Very bad left cornea. 
Improved slightly under avoleum. Admitted 
to the infirmary 

Phlyctenule at limbus 6 o’clock. 
dition poor 


General con- 


General condition good. 
limbus moderately severe 

Six months’ bilateral keratitis 1929; two months 
1933; two months, April 1985; further attack, 
December 1935 

Bilateral keratitis. 


Phlyctenule on left 


In-patient one month 
In-patient twelve days 


Three weeks’ attack in 1931 in R.E.; two months’ 
attack, December 1934; fortnight in-patient, 
February 1935 

Small! fasicular ulcer 1934, lasted one month. 
Another attack, January 1936. In-patient three 
weeks on avoleum , 

R., limbal phlyctenule; two weeks on cod-liver 
oil, no better ; two weeks on avoleum 

Severe double keratitis, one month, 1933. In- 
patient three weeks, January 1935 

L. E., two months’ attack in 1980; four months 
attack 1934; three small ulcers L. E. 1935 

Double acute phlyctenular conjunctivitis 


Four months’ double keratitis 1938. A severe 
attack 1935; one month in-patient 

Eighteen months’ double keratitis. 
two weeks 


In-patient 


Recovery 
Seven months 


Four months 


Two months. Attack in other 
eye after stopping avoleum. 
Still under treatment 


Still under treatment 


After a fortnight’s treatment 
ulcer was healed, and still 
healed two months later 

Twenty-one days 


Cleared up in seven weeks, 
but still taking avoleum as 
eyes irritable 

Still under treatment, 
much improved 

Cornea clear, but still on 
avoleum as eyes are irritable 

Local lesion still present 


but 


Still under treatment 


Eyes open and clear of dis- 
charge 

Much improved. Still under 
treatment 

Six months, but still having 
avoleum 

Better in six weeks. (Nowin 
sanatorium with abdominal 
tuberculosis) 

Six months’ avoleum has made 
no difference to the condition 

Improved after being put on 
avoleum after two months. 
No ulcer, but still under 
treatment as eye is irritable 
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, Discussion.—The PRESIDENT said that in 1915 or 1916 Captain Lloyd and himself had 
done some work on nutrition in connexion with vitamin C, and had read a paper on the 
subject before the Section of Medicine. 

They had patients who had bleeding gums (probably the pulp of the teeth was first 
affected) and rheumatic pains. Captain Lloyd had ncticed that one or two of those patients 
had subcutaneous hemorrhages, and his (the speaker’s) commentary was “ If that is so, they 
ought to have some degree of night-blindness,” because works on scurvy said that night- 
blindness was a common symptom. He devised a test which was at once simple and 
efficient. Not only was central vision diminished in a dull light, but the visual field was 
markedly contracted—so much so that ward orderlies noticed the difference between their 
own fields and those of the patients. Controls were also observed, and there was no doubt 
that the group were suffering from very mild scurvy; also, though they did not complain of 
night-blindness, they had it. The soldier mostly had “ pontoon,’ and the potatoes were 
boiled a long time, so that the vitamin C content was destroyed. 

He had tried the effect of vitamin A in a case of filamentous keratitis, on the principle 
that, in the case of a diet deficient in vitamin A, an effect was produced on the epithelium. 
To talk of a deficiency of vitamin A in Devonshire might appear absurd, because 
the cattle there were not stall-fed—they had grass, cabbage, &c.—neither was there a lack 
of milk and butter in the county. But the amount of vitamin A depended not on the 
quantity of milk and butter in the county, but on the amount which the patient consumed. 
That was an important point, because general practitioners in some parts of Devonshire had 
difficulty in getting sufficient milk for their patients. 

This patient in the case referred to was obviously undernourished; she had not been 
fed properly, and attention to the food and the use of cod-liver oil did some good, so much 
good, in fact, that he (the speaker) had begun this treatment in another case under his care. 
He was sure it was a help, though it had not cured the condition. The vision improved in 
the worse eye from 2; to 7°5, in the better eye it remained at §, while the filaments were 
fewer and smaller. 


Mr. LINDSAY REA said that for a considerable time he had been giving milk, calcium, 
and vitamin D in all his cases of progressive myopia. He had ophthalmic oversight of a 
school of 400 children, all living under the same conditions as to food, light, &c., and yet 
some of them became myopic. He then found that a number of the pupils between the 
ages of 12 and 15—especially girls—were not taking sufficient milk. One girl in particular 
would not take milk at all, and she was adding 0-5 to her myopia every six months. At 
length he induced her to take a quantity of milk and ice-cream in the summer time, and as 
that contained a quantity of calcium there was marked improvement. One girl was 
prescribed - 1-5 sphere a year ago, and now he had to reduce it to 0-5. This he had never 
been able to do before adopting the above method. Shipley had shown that it was necessary 
to give vitamin D with the calcium in order that the calcium-phosphorus balance of the 
body should not be upset. 

The worst case of keratomalacia that he had seen was in an Indian student, who would 
not depart from the dietary laid down by his caste, which he took while he was in India. 
He was, physically, a miserable specimen. His elder brother had been in England for some 
time, and was taking food suitable to the English climate. The brother with keratomalacia 
had wrinkled cornew, and around their margins there was vascularization ; not until he took 
milk, butter, and eggs, did the cornee recover, and then they recovered perfectly. 
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Mr. A. C. HUDSON asked whether Mr. Foster had considered the possibility of an effect 
from vitamin D in myopia. It had been his practice for a long time to give vitamin D in 
those cases. 


Mr. FOSTER (in reply) said, that as it was thought that calcium metabolism had some 
effect in myopia, it was logical to give vitamin D for it. As a rule people had plenty of 
calcium in their diet; it was a question of its absorption. He had no experience of its use 
personally. 

He had hoped to hear some remarks on the use of ascorbic acid in cases of cataract. 
Macnab had had a case of traumatic cataract, which cleared up after the administration of 
ascorbic acid. 


Mr. J. GRAY CLEGG said he knew very well the patient mentioned by Mr. Foster to whom 
ascorbic acid was given. He had had an excellent trephine operation on one side, but there 
appeared later a diffuse opacity in the posterior cortex. It was not traumatic cataract. He 
(the speaker) had put the patient on the preparation, and a distinct improvement in vision 
had followed. 


[The report of this meeting will be concluded in the next issue of the PROCEEDINGS 
of the Section.) 
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Section of Weurologyp 
President—F. L. Gouna, O.B.E., F.R.C.P. 


[February 20, 1936) 


DISCUSSION ON THE DIAGNOSIS AND TREATMENT OF 
JUVENILE GENERAL PARALYSIS 


Dr. T. Tennent: Although the adult form of general paralysis was recognized 
and described as a clinical entity by Boyle in 1827, the juvenile type escaped 
recognition until fifty years later. In 1877 Clouston described the first case? in 
a boy of 16, who had always been considered dull. The course of the disease 
was that of progressive deterioration, and Clouston was of the opinion that there 
was no essential difference between the two forms. Further experience has shown 
that this is not so. Since then over 650 cases have been reported, so that the 
condition cannot be considered as rare. Nevertheless, although an enormous 
literature on the adult type has developed, there are few references in this country 
to the juvenile form. 

It is extremely difficult to obtain exact data as to the incidence of juvenile 
general paralysis. According to figures kindly given to me by the Board of Control, 
there were only 23 cases of general paralysis in patients under 24 years of 
age admitted to mental hospitals in England and Wales during 1934. During each 
of the years 1932 and 1933, 19 cases were admitted. Such figures are, however, 
of little value, since many of these patients are treated in neurological and general 
hospitals. Furthermore, they do not include those cases admitted to institutions 
for the mentally defective. 

Schmidt-Kraepelin found that of over 2,000 cases of general paralysis 1-82% 
were of the juvenile type. Menninger states that of 1,300 patients admitted to 
hospital in U.8.A., 1:1% were of the juvenile variety. It is reasonable to assume 
that juvenile general paralysis constitutes 1 to 2% of all cases of general paralysis. 

Varying figures have been given by different investigators as to the incidence of 
juvenile general paralysis among congenital syphilitics. Schmidt-Kraepelin gives 
the figure as 1°7%, various others as less than 1%. Stewart considers 1% asa 
conservative figure. A higher incidence is said to occur among adults who acquire 
syphilis and later develop G.P.I. The investigations of Mattauschek and Pilez 
showed that in a series of over 4,000 syphilitic officers 198, or 4°8%, developed 
G.P.I. Such figures suggest that the chances that a child suffering from congenital 
syphilis will develop general paralysis are less than those applying to adults who 
acquire syphilis. ; 

It is rare that one has to describe, under the same diagnosis, an illness that may 
have apparently totally different clinical-pictures. Such is the case here, and it 
appears to me that it is a failure to consider these separately that had led to 
conflicting statements, especially regarding treatment. 


MaYy—NEwrR. 1 
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In one form, which I shall refer to throughout as Group A, we are dealing with 
varying degrees of amentia. The child has never been normal; gradually he 
becomes more indifferent, and a progressive deterioration sets in. The onset is 
insidious, consequently difficult to define. The course is progressive. Case 7 
demonstrates this type. 

In the other variety, Group B, the early development of the child is normal. 
The school record is good, and some have had a secondary school education. For 
no apparent reason the child begins to lose interest, and the typical features of the 
illness manifest themselves. These I shall deal with later. 

The present paper is based on a study of 26 cases collected over a period of 
nine years. There were nine cases in Group A, i.e. mentally retarded, and 17 in 
Group B. Stewart has stated that in his experience Group A was the more frequent 
type, but this has not been mine. On the other hand, most of these patients were 
seen at the Child Guidance Clinic at the Maudsley Hospital, and physicians are not 
encouraged to refer to the clinic children who have been backward all their life. 

Menninger has recently made a survey of 653 cases of juvenile G.P.I., reported 
in the literature. He found that 60% of the cases were of the second type, i.e. 
their early development had been normal. 

Of the 26 patients in the series, 17 were male and nine female. This shows 
that there is nct the same variation in the sex-incidence as is found in the adult 
form. . Menninger’s analysis found the incidence in females to be almost as great as 
that in males, the proportion being 1: 1°3. 

The ages at the time of treatment varied from eight years to twenty-three years. 
The average age was the same for each sex, namely, sixteen years. It was extremely 
difficult to assess the duration of symptoms before treatment in those patients in 
Group A. In no case was it less than eighteen months and in one it extended to 
five years. 

It was possible to obtain more reliable information regarding the onset of 
symptoms of those in Group B. Although the onset was insidious in most cases, 
it was sufficiently well-defined, at least, to the extent that on looking back the 
relatives could usually state when the first change was appreciable. 

Of these then, six were examined within six months of the onset of symptoms— 
five within nine months and in the remaining six the duration of symptoms varied 
from nine months to over two years. 

It is generally assumed that the mother of a congenital syphilitic child is herself 
syphilitic. In 16 of these cases it is known that the father had syphilis. I would 
draw your attention to three cases of juvenile general paralysis in one family, two 
of which I have just shown. I know of only three references to a similar 
incidence—those reported by Homén, by Kingery, and by Menninger. 

One interesting feature is that in seven instances one or other parent suffered 
from general paralysis. In six cases it was the father and in one the mother. In 
one other case, the mother had had malarial treatment for a mental disorder, but 
whether it was general paralysis or not seemed doubtful. These figures lend some 
support to the suggestion of a paternal predisposition to transmit dementia 
paralytica. Of these eight children only two were in the mentally retarded group. 
The proportion is high, and one is left wondering as to whether or not we investigate 
adequately the offspring of such patients. In addition there was a high incidence 
of alcoholism in the antecedents. 
¢. Each patient in the series has been carefully examined for stigmata of congenital 
syphilis. In none was Hutchinson's triad found. Definite stigmata were found in 
14 cases. The most frequent of these were Hutchinson’s teeth, choroiditis, 
keratitis, frontal bosses, and nerve deafness. If one accepts less well-defined 
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stigmata—thickening of bones, softening of teeth—the number involved rises to 19. 
In seven patients there are no stigmata. In three of these it has been established 
that other members of the family suffer from congenital syphilis and have been 
treated for such. 

Reference to the literature shows that Klauder and Solomon found stigmata of 
congenital syphilis in five out of 23 cases. In Stewart’s series of 14 cases stigmata 
occurred in five instances. Menninger states that stigmata are quoted in 75% of 
cases ; his list however is not convincing ; 72 cases are included under “ other signs.” 
These include a large variety of so-called stigmata, osteitis, hydrocele, fissures of 
the tongue, gumma of the testicles, malformations, and spinal curvatures. 

Neurological signs.—In four cases the onset has been precipitated by the develop- 
ment of seizures. In the later stages of Group A one sees the frequent occurrence 
of seizures —the degree of upset is considerably less than in the adult form. 

Tremors of the hands, face, and tongue have been seen with the greatest 
regularity. In all cases there was some anomaly of the pupils. Irregularity was 
noted in 20 cases. In two patients the pupils reacted to light and on accommodation. 
In 13 cases there was no response either to light or on accommodation, and in 12 
others the pupils were Argyll-Robertson in type. The deep reflexes were invariably 
exaggerated. In three patients the knee- and ankle-jerks were not elicited. Involve- 
ment of the speech was noted in all but three cases. 

Mental picture—Group A: Of the nine cases in this group three attended special 
schools, six attended ordinary schools. They failed to benefit thereby. Three were 
said to have reached standard IV but it appeared that this was more because of 
physical stature than mental ability. In all these cases it was impossible to define 
the onset of their symptoms. It was reported that each had gradually become more 
disinterested, indifferent and more difficult to manage. Progressive deterioration 
followed. The average duration of symptoms prior to treatment was three years. 

Group B: The onset was again, invariably, insidious. The changes in the clinical 
state were sufficiently obvious, however, to enable one to ascertain the time of onset. 
Considering the degree of apparent deterioration present at the time of examination 
one gained the impression that the rate of progress of the disease was more rapid 
than in adults. The reports obtained regarding the previous behaviour and school 
record in all of these patients were normal. In three instances scholarships had 
been gained to secondary schools, the result of competitive examinations. 

Various writers have referred to a pre-paretic stage in which they have found 
abnormal serological reactions without clinical signs. I have not met this. Schmidt- 
Kraepelin supplies a list of prodromal symptoms, many of which one would prefer to 
consider as early manifestations of the illness. 

For no apparent reason the patients began to lose interest in their environment. 
They neglected their companions, and became sullen. Memory defects showed 
themselves at an early stage. Mothers complained that the child was unable to do 
a simple errand. Irritability was almost a constant feature and destructiveness 
frequently conspicuous. In four cases the onset was precipitated by seizures. 

The subsequent picture was that of progressive deterioration. It has been stated 
frequently that the older the patient, the greater is the similarity to the adult type. 
In no case did I encounter delusions of grandeur. Only in one patient (Case 8) were 
there delusional ideas or hallucinatory experiences. These were paranoid in nature. 
He had auditory and visual hallucinations. He thought that people stared at him 
in a peculiar manner and barricaded his bedroom door at night. For purposes of 
self-defence he collected all the door keys and tied them in a handkerchief. He slept 
with a piece of iron under his pillow. One other patient was hostile and suspicious 
in attitude during her stay in hospital, but she did not ventilate any ideas of a 
delusional nature. 
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Serological reactions.—The blood and cerebrospinal fluid have been investigated 
in each case. The Wassermann reaction has been strongly positive in both fluids 
in all cases. There has been an increase in the cell-count, in the protein content, 
and the colloidal gold curve has been paretic in type. The only difference I have 
noted between the serological findings in the juvenile and adult forms has been a 
smaller cell-count in the former. It has been rare to find in the juvenile form that 
the number of cells exceeded 50 per c.mm. 


Diagnosis.—It seems to me that the diagnosis is dependent on the history, the 
mental picture, the neurological signs, and the serological findings. The presence 
of other signs of visceral or skeletal syphilis is confirmatory evidence, but not 
essential to establish the diagnosis. Menninger found in his analysis of 653 cases 
that stigmata were completely absent in 25%. The chief difficulty in diagnosis 
arises in connexion with Group B, more especially in those patients in whom the 
disease first shows itself during late adolescence. 


Form of treatment.— The treatment carried out has been malaria plus 
tryparsamide. Benign tertian malaria was employed and each patient was allowed 
to have eight rigors. Thereafter they have attended for weekly injections of 
tryparsamide given intravenously in 3-grm. doses. The parents of one patient in 
1927 refused treatment by malaria. I have referred to this patient elsewhere as he 
then showed a definite degree of atrophy in one eye. At that time I thought the 
ultimate prognosis was very poor and so decided to give tryparsamide. After such 
treatment over a period of twelve months further deterioration bad occurred and 
treatment by malaria was agreed to. Although he has had over 200 injections of 
tryparsamide, the degree of optic atrophy has not been appreciably increased. The 
aim has been to continue treatment until negative serological findings have been 
established. No difficulty has been experienced in getting these patients to attend 
regularly. 

Results of treatment.—Spontaneous remissions, as we understand them in the 
adult form, are extremely rare in the juvenile form. Klauder and Solomon, in 
1923, gave it as their experience that the prognosis was universally poor. 
Remissions were practically unheard of, and treatment seemed to have no effect. 
Stewart, in 1933, felt that the most one could hope for was the prolongation of life 
and he had not seen any permanent improvement in tbe mental state of any 
patient. Potter, on the other hand, is much less pessimistic in his outlook. Of 
38 cases treated with malaria or tryparsamide, or both, 27 have been successful in 
that further deterioration has been prevented. Of these, five have had a complete 
remission and nine a partial remission. Heinze reporting 32 cases treated with 
malaria in the Berlin clinic stated that nine had a partial improvement and nine were 
stationary. Palisa recently reported the results in 27 cases treated in the Vienna 
clinic. Of these four had a complete remission, six had a partial remission, five had 
a poor remission, and six were stationary. 

I should say without hesitation that the results in this series fall far short of 
those obtained in the treatment of the adult form. One patient, in spite of active 
treatment from birth, developed mental symptoms at the age of 14 and was treated 
by me at the age of 15, but his condition slowly progressed, and he died two years 
later. I feel, however, that the position is not adequately represented by Stewart's 
statement that the clinical course of the juvenile paretic is peculiar in that, once 
initiated, the disease steadily progresses in a downward direction and it is never 
interrupted by remission. I understand from the author, however, that he intended 
this statement to refer to untreated cases and not to the progress of patients after 
treatment. 

Of the series of 26 cases, treatment has been carried out in 23, and the results 
have been observed for periods ranging from one to nine years. Of the other three 
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patients, one failed to develop malaria, another, for financial reasons, left the hospital 
before treatment could be carried out, and the third is at present under treatment. 
In assessing the results I have made five groups—'‘‘ improved,” “ slightly improved,” 
“stationary,” ‘‘in mental hospitals,” and “ dead.” 

Improved.—In this group have been included those patients who have improved 
clinically so that they have been able to return home and are able to resume their 
former work. There is no evidence superficially of psychic disorder, though on 
detailed examination slight impairment in some can be discovered. There is no 
evidence of marked deterioration. 

Slightly improved.—This group includes those who have improved and are fit to 
remain at home. They adapt themselves adequately and get on quite well with the 
rest of the family. They are able to assist in household duties. There is, however, 
definite evidence of deterioration. 

Group A.—lI have seen no real clinical improvement in any of the nine cases 
treated. The condition would appear to have become arrested in three patients and 
the relatives find them more manageable at home. Four are at home, three are 
stationary, one is progressing, five are in institutions for mental defectives. 

Group B.—The results of treatment of the 14 patients in this group are as 
follows: Four are improved, five are slightly improved, two are stationary, one is 
in @ mental hospital, two are dead. 

The results of treatment of the 23 patients and the duration of the periods of 
improvement are detailed in the following Table: 


Slightly Mental 


Improved improved Stationary hospital Dead 

1927 ] 1 
1929 ] 1 
1930 1 
1931 ] 2 3 
1932 2 2 1 ] 
1933 1 
1984 ] 1 
1935 ] ] 1 

4 5 6 6 2 


Of the neurological signs, tremors and speech defects have diminished in all 
cases showing clinical improvement. As regards pupillary changes, no improvement 
has been noted in any that, prior to treatment, failed to react to light or on 
accommodation. In several cases pupils sluggish in their reactions before treatment 
have later failed to react at all. 

Careful investigations have been made, at regular intervals, of the findings in the 
blood and cerebrospinal fluid. The most consistent change in the latter has been a 
reduction in the cell-count, this having occurred in all cases. The protein content 
is next in order of improvement, then the colloidal gold reaction and finally the 
Wassermann reaction. The blood-Wassermann reaction has been influenced least 
of all by treatment. No fluid has failed to show a variation in the pathological 
findings where prolonged treatment by tryparsamide has been employed. Marked 
improvement has been obtained in those who show little clinical improvement, as 
well as in those who enjoy a remission. In five cases completely negative findings 
in the cerebrospinal fluid have been obtained. 

The results of treatment in this series and those of other investigators make it clear 
that the prognosis for those patients in Group A— i.e. those who have been mentally 
retarded all their life—is very poor. It is suggested that the outlook is better for 
those in Group B. If from this small series I might be so bold as to give my 
impressions as to the factors which influence the prognosis in the latter group, I 
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should say that they are, (a) the age at the onset of symptoms, and (d) the duration 
of symptoms before treatment. As regards the age, I have observed that the older 
the patient at the time of treatment, the better is the outcome. Where marked 
deterioration had been apparent in a young child before treatment, permanent 
deterioration remained thereafter. On the other hand, the apparent deterioration 
in late adolescents appeared, as it were, to resolve after treatment. A similar process 
is frequently seen in the treatment of adults. It is noteworthy that all who have 
improved were treated within nine months of having displayed symptoms. The 
clinical form seems to be of no material prognostic value. 


The assessment of degrees of improvement varies with different observers. [I 
have considered it advisable, therefore, to show three patients (Cases 3, 4 and 6), 
whom I have placed in the “improved” group and three (Cases 2, 5 and 8) in the 
“ slightly improved” group, for your own judgment. 


CASES 


(1) H. H., male, first seen 2.5.27, aged 16. Complained of loss of interest and defective 
memory. 

History of present iliness.—He was working well until three months ago when he 
complained of weakness and lassitude. He became somewhat dull and apathetic. His 
memory became poor for recent events. 

Previous health.—He was treated for a rash in infancy. August 1926, optic atrophy 
developed ; he had been treated previously for interstitial keratitis. Did well at school and 
was considered bright. Sexually under-developed. 

Family history.—No history of nervous illness. Brother is known to be syphilitic. 

Condition on admission.—Displayed no interest in anything. Content to lie in bed. 
Childish in behaviour ; memory very poor. Gross tremors of tongue and hands. Pupils 
unequal and irregular; and did not react to light or on accommodation. Optic atrophy in left 
eye. Deep reflexes exaggerated. Speech slurred. Blood Wassermann reaction + 40 +. 
C.S.F. + 40 +; cells 40 per c.mm.; protein 50 mgm.%; Lange 5555482100. Treated 
with tryparsamide. Parents refused malarial treatment. No improvement after twelve 
months. Parents then agreed to malarial treatment which was given; since then he has 
been treated with tryparsamide in addition. 

Progress.—He remained fairly well until twelve months ago. He was able to assist 
his father in a coal merchant's business. Recently he has developed attacks in the nature 
of petit mal and has again become more irritable. Blood Wassermann reaction + 2. 
C.S.F. Wassermann reaction negative; cells 8 per c.mm.; protein 20 mgm. %; Lange negative. 


(2) A. C., female. First seen 38.10.29, aged 17. Complained of irritability, childish 
behaviour, and difficulty in talking. 

History of present illness.—Said to have been well until June 1929, when she complained 
of numb feelings in her hands. Thereafter she became spiteful, irritable, and childish. At 
times her family had difficulty in understanding what she said. 

Previous history.—Her early history was uneventful. She did well at school and reached 
standard VII. Thereafter she was employed regularly in a laundry until onset of present 
illness. 

Family history.—Father has had‘treatment for G.P.I., and an uncle is alcoholic. 

Condition on admission.—Childish in manner ; emotionally labile ; could not give the date 
or day of the week. Grasp of general information considerably impaired. No evidence of 
delusions or hallucinations. Well-marked signs of congenital syphilis. Marked tremors of 
tongue and hands. Pupils unequal and irregular and did not react to light or on accom- 
modation. Deep reflexes equal and active. Blood Wassermann reaction + 40 +. 
C.S.F. Wassermann reaction + 40; cells 50 per c.mm.; protein 75 mgm.%; Lange 
5555543210. 

Progress.—Treated with malaria and tryparsamide. She has improved somewhat and is 
able to do household duties. There remains, however, definite evidence of deterioration. 
Blood Wassermann reaction + 2. C.S.F. Wassermann reaction negative ; cells 8 per c.mm.; 
protein 20 mgm. %; Lange negative. 
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(8) R. H., male. First seen 12.10.30, aged 23. Complained of convulsions, and childish 
and peculiar behaviour. 

Illness began three months previously ; he became impotent, had several fits, and gradually 
became childish and irritable. His speech was impaired. 

Previous history.—-General health good ; did well at school, after which he was employed 
as a waiter and subsequently in a garage. Married three years ago and has one child. 

Family history.—Mother had epileptiform seizures. 

On admission.—Evidence of gross intellectual impairment. Memory impaired, speech 
markedly slurred ; irrelevant answers to questions. Gross tremors of outstretched hands and 
tongue. Deep reflexes equal and exaggerated. Pupils dilated ; somewhat irregular in outline ; 
reacted to light and on accommodation. 

Blood Wassermann reaction + 80 +. C.S.F. Wassermann reaction + 80 + ; cells 80 per 
c.mm.; protein 110 mgm.; Lange 55555438210. 

Progress. —Treated with malaria and weekly injections of tryparsamide. He has improved 
and has been employed in a garage at intervals. Blood Wassermann reaction now negative. 
C.S.F. Wassermann reaction negative ; cells 5 per c.mm.; protein 20 mgm. % ; Lange negative. 


(4) R.C., maie. First seen 1982, aged 11. Complained of irritability, loss of interest, and 
apathy. 

Family history.—The father has been in a mental hospital for seven years suffering from 
G.P.I. 

Previous health.—Good; got on well at school. During the past twelve months had 
periods of excitability which had been more frequent of late; he would then be destructive. 
His mother noticed that he displayed less interest in things, and that he was becoming more 
childish. His memory was somewhat impaired, and in doing his school work he would 
frequently leave things out. The mother feared that he was becoming like his father and 
brought him to hospital for advice. 

On admission.—Neurological examination showed unequal pupils, the right being larger 
than the left. Both reacted to light and on accommodation. Deep reflexes equal and some- 
what exaggerated. Speech clear. 

Blood Wassermann reaction + 30. C.S.F. Wassermann reaction + 30; cells 35 per 
¢c.mm.; protein 25 mgm. %; Lange 5555548210. 

He was treated by malaria and weekly injections of tryparsamide. 

Progress.—His condition has improved, and according to the mother's statement he is 
quite well again. Having completed his school career, he is apprenticed to a plumber, and 
gives entire satisfaction. 


(5) C. F., female. First seen 1.6.82, aged 18. Complained of depression and peculiar 
behaviour. 

History of present illness —Five months previously she had been frightened by a man 
“at the pictures’’; was very much upset and became morose afterwards. Had recently lost 
interest and had become apathetic and childish in behaviour. 

Previous health.—Good ; did well at school. Was in regular employment until onset of 
present illness. Tendency to obesity. 

Family history.—The mother had two miscarriages previous to patient's birth. 

Condition on admission.—Childish girl, very facile in mood ; had deteriorated. Memory 
impaired; failed in simple arithmetical calculations. At times became definitely hostile. 
Marked tremors of hands and tongue. Pupils were irregular and unequal ; did not react to 
light or on accommodation. Deep reflexes were equal and active. Speech slurred. 

Blood Wassermann reaction + 80 +. C.S.F. Wassermann reaction + 30 + ; cells 44 per 
c.mm.; protein 85 mgm. % ; Lange 5555548210. 

Progress.—Treated by malaria and injections of tryparsamide. She has become more 
stable mentally, but deterioration and memory defects persist. She is able to do household 
duties. 

Blood Wassermann reaction + 80. C.S.F. Wassermann reaction + 2; cells 5 per c.mm. ; 
protein 45 mgm. % ; Lange 3822110000. 
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(6) J. C., male; first seen 11.9.34, aged 22. Complained of fits and childish behaviour. 

In May 1934 he had two seizures; since then he has become childish and his memory 
has been grossly impaired. 

Previous history.—Norma| child ; attended a secondary school. Had been employed at 
fairly regular intervals until onset of present illness. 

Family history.—Father has had treatment for syphilis. A sister was under treatment 
in 1981; she had juvenile general paralysis with well-marked signs of congenital syphilis; 
is now in an institution for mental defectives. A brother (L. C.) is Case No. 7. 

On admission.—Restless. Speech slurred, but coherent. Memory grossly impaired; 
failed in simple arithmetical calculations. Marked signs of neurosyphilis. Slight weakness 
of left leg, reflexes of which were slightly increased. Pupils unequal; reacted sluggishly to 
light. Coarse tremors of face and tongue. 

Blood Wassermann reaction + 30 +; C.S.F. Wassermann reaction + 80 +; cells 45 
per c.mm.; protein 60 mgm. % ; Lange 5554821000. 

Progress.—Has been treated by malaria and weekly injections of tryparsamide. Has 
improved since treatment ; is anxious to go to sea as a steward and is awaiting a vacancy. 

Blood Wassermann reaction + 30 +. C.S.F. Wassermann reaction + 30 +; cells 7 per 
c.mm,; protein 50 mgm. % ; Lange 3822110000. 


(7) L. C., male; first seen 21.8.84, aged 13. Complained of nervousness and dysarthria. 

Previous history.—Had always been considered backward ; only reached fourth standard 
at school. Within the past six months had deteriorated further. 

Family history.—(See that of brother, Case No. 6.) 

Condition on admission.—Looked younger than his age. Sexually under-developed. 
Seemed happy and contented ; memory grossly impaired ; tremors of hands, face, and tongue. 
Pupils unequal ; did not react to light or on accommodation. 

Blood Wassermann reaction + 80. C.S.F. Wassermann reaction + 15; cells 22 per 
¢.mm.; protein 85 mgm. % ; Lange 5554821000. 

Progress.—Treated by malaria and weekly injections of tryparsamide. Condition 
stationary. 


(8) A. R., male; first seen 14.2.35, aged 20. Complained of irritability and peculiar 
behaviour. 

In August 1934 suddenly threw up his work for no apparent reason. Became irritable 
and childish. Three weeks previous to admission he felt that someone was going to attack 
him; barricaded his door at night. Two days before admission a large spanner was found 
under his pillow for purposes of self-defence. 

Previous history.—A normal boy; did well at school and was employed regularly 
thereafter. Two years ago was treated for interstitial keratitis. 

Family history.—Father died of pneumonia, aged 40. Mother alive ; has had several 
miscarriages. Patient's brother has been treated for congenital syphilis. 

On admission.—He was excited, and had delusions and auditory hallucinations. His 
memory was grossly impaired. Marked signs of neurosyphilis present. 

Blood Wassermann reaction + 30 +. C.S.F. + 80 +; cells 17 per c.mm.; protein 
70 mgm. % ; Lange 5544321100. 

Progress.—Treated by malaria and weekly injections of tryparsamide. Has improved, 
but is somewhat deteriorated. Has been employed at intervals since his discharge. 

Dr. W. D. Nicol and Dr. E. L. Hutton (in a joint communication read by 
Dr. N1coL): When we began to investigate more fully those cases bearing the 
diagnostic label of congenital G.P.I. which have been admitted to Horton we found 
that difficulties in diagnosis presented themselves almost more frequently than in 
the acquired forms of the disease. 

Congenital G.P.I. is a rare disease, and from what statistical evidence is 
available it would appear that its incidence among cases of congenital syphilis is not 
more than 1%. Wile and Hand put it as low as 0°31%. It is most important to 


3“ Juvenile dementia paralytica.” Journ. Amer. Med. Assoc., 1985, 105, 567. 
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distinguish between congenital and juvenile acquired G.P.I., and even where one 
has definite evidence of congenital syphilis, symptoms suggestive of epilepsy, 
encephalitis lethargica, mental deficiency, cerebral tumour, and meningovascular 
syphilis occur in an appreciable number of cases and make the diagnosis no easy 
matter. 

At Horton, over a period of ten years, 16 young neurosyphilitics have been 
admitted—2 boys, 14 girls. In nine of these there is definite evidence of syphilis 
in one or other parent (in four parental G.P.I. developed) ; in five confirmatory 
evidence cannot be obtained, and in two no history is available. 

Serological tests have been carried out in each case, and in all of them a strongly 
positive Wassermann reaction has been recorded for both blood and cerebrospinal 
fluid. Eight out of nine colloidal gold tests gave a typical paretic curve. In those 
cases in which cell-counts were made, our findings are in agreement with those of 
R. M. Stewart,! who states that the cell-count is considerably below that of the 
adult. A positive Wassermann reaction of the cerebrospinal fluid and an increased 
cell-count, with a paretic gold curve, unfortunately are not conclusive of congenital 
G.P.I. As in the case of the adult, one comes across congenital cases with 
positive findings, in some of which there are no neurological signs at all; in others 
there is evidence of a meningovascular—rather than of a parenchymatous— invasion, 
and others in whom, as in one of our patients, the diagnosis of epilepsy seems 
more likely than that of congenital G.P.I. 

Most authors seem to agree that there are two types of congenital G.P.I.—one 
in which the paretic symptoms are superimposed upon a basis of mental deficiency, 
and one in which the mental development has been normal until the actual onset 
of the disease. 

This may be so; we certainly are not in a position to refute the statement, and 
our series of cases is much too small to allow us to deduce any definite conclusions. 
Also we are unlikely to receive as patients members of the first group; these will 
naturally be found in institutions for the mentally defective and not in a mental 
hospital. 

We have, however, made the following observations :— 

Of our patients, four reached standard VIT, and in none of these did the onset of 
G.P.I. occur before the age of 20. A rather striking fact is the number of patients 
of whom it is recorded that they had only reached standard IV or V when they left 
school at the age of 14. This occurréd in seven patients and in these the date of 
onset appears to be between the ages of 14 and 20. Two of our series, after attending 
an ordinary elementary school for two or three years, were transferred to an 
“M.D.” school, and of two others, although we have no school record, we are told 
that they were backward. Of these, in four, the onset lies between the ages of 
eleven and fifteen. Thus we find that we have not two types of the disease but 
rather three subdivisions: (1) in which the arrest of mental development becomes 
obvious during the first seven or eight years of life, (2) those in which it becomes 
apparent during the years 7 to 14 and (3) older children in whom it has never been 
noticed. Furthermore, the age of onset of paretic symptoms seems to be correlated 
with the age at which the mental arrest makes itself known. Do we not finda 
similar analogy in those more severe epilepsies, epilepsy occurring befcre the age of 
Snearly always being associated with imbecility, or an idiocy from the age of 5 to 
that of 12, often causing an arrest of mental development ? 

We would also note that many of the children, in whom there is no gross mental 
deficiency, (i.e. those belonging to our last two subdivisions) have been able to earn 
4 living for a few years after leaving school, though in many cases the work 
performed is recorded as having been of poor quality. 

1 Journ. Ment. Sci., 1938, 79, 602, 
May—Neur,2 #% 
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(6) J. C., male; first seen 11.9.34, aged 22. Complained of fits and childish behaviour. 

In May 1934 he had two seizures ; since then he has become childish and his memory 
has been grossly impaired. 

Previous history.—Normal child ; attended a secondary school. Had been employed at 
fairly regular intervals until onset of present illness. 

Family history.—Father has had treatment for syphilis. A sister was under treatment 
in 1931; she had juvenile general paralysis with well-marked signs of congenital syphilis ; 
is now in an institution for mental defectives. A brother (L. C.) is Case No. 7. 

On admission.—Restless. Speech slurred, but coherent. Memory grossly impaired; 
failed in simple arithmetical calculations. Marked signs of neurosyphilis. Slight weakness 
of left leg, reflexes of which were slightly increased. Pupils unequal; reacted sluggishly to 
light. Coarse tremors of face and tongue. 

Blood Wassermann reaction + 30 +; C.S.F. Wassermann reaction + 80 +; cells 45 
per c.mm.; protein 60 mgm. % ; Lange 5554321000. 

Progress.—Has been treated by malaria and weekly injections of tryparsamide. Has 
improved since treatment ; is anxious to go to sea as a steward and is awaiting a vacancy. 

Blood Wassermann reaction + 30 +. C.S.F. Wassermann reaction + 30 +; cells 7 per 
c.mm.; protein 50 mgm. % ; Lange 3322110000. 


(7) L. C., male; first seen 21.8.34, aged 13. Complained of nervousness and dysarthria. 

Previous history.—Had always been considered backward ; only reached fourth standard 
at school. Within the past six months had deteriorated further. 

Family history.—(See that of brother, Case No. 6.) 

Condition on admission.—Looked younger than his age. Sexually under-developed. 
Seemed happy and contented ; memory grossly impaired ; tremors of hands, face, and tongue. 
Pupils unequal ; did not react to light or on accommodation. 

Blood Wassermann reaction + 30. C.S.F. Wassermann reaction + 15; cells 22 per 
¢c.mm.; protein 35 mgm. % ; Lange 5554321000. 

Progress.—Treated by malaria and weekly injections of tryparsamide. Condition 
stationary. 


(8) A. R., male; first seen 14.2.35, aged 20. Complained of irritability and peculiar 
behaviour. 

In August 1934 suddenly threw up his work for no apparent reason. Became irritable 
and childish. Three weeks previous to admission he felt that someone was going to attack 
him; barricaded his door at night. Two days before admission a large spanner was found 
under his pillow for purposes of self-defence. 

Previous historya—A normal boy; did well at school and was employed regularly 
thereafter. Two years ago was treated for interstitial keratitis. 

Family history.—Father died of pneumonia, aged 40. Mother alive ; has had several 
miscarriages. Patient’s brother has been treated for congenital syphilis. 

On admission.—He was excited, and had delusions and auditory hallucinations. His 
memory was grossly impaired. Marked signs of neurosyphilis present. 

Blood Wassermann reaction + 30 +. C.S.F. + 30 +; cells 17 per c.mm.; protein 
70 mgm. % ; Lange 5544321100. 

Progress.—Treated by malaria and weekly injections of tryparsamide. Has improved, 
but is somewhat deteriorated. Has been employed at intervals since his discharge. 


Dr. W. D. Nicol and Dr. E. L. Hutton (in a joint communication read by 
Dr. Nico): When we began to investigate more fully those cases bearing the 
diagnostic label of congenital G.P.I. which have been admitted to Horton we found 
that difficulties in diagnosis presented themselves almost more frequently than in 
the acquired forms of the disease. 

Congenital G.P.I. is a rare disease, and from what statistical evidence is 
available it would appear that its incidence among cases of congenital syphilis is not 
more than 1%.!_ Wile and Hand put it as low as 0°31%. It is most important to 


1“ Juvenile dementia paralytica.” Journ. Amer. Med. Assoc., 1935, 105, 567. 
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distinguish between congenital and juvenile acquired G.P.I., and even where one 
has definite evidence of congenital syphilis, symptoms suggestive of epilepsy, 
encephalitis lethargica, mental deficiency, cerebral tumour, and meningovascular 
syphilis oceur in an appreciable number of cases and make the diagnosis no easy 
matter. 

At Horton, over a period of ten years, 16 young neurosyphilitics have been 
admitted—2 boys, 14 girls. In nine of these there is definite evidence of syphilis 
in one or other parent (in four parental G.P.I. developed) ; in five confirmatory 
evidence cannot be obtained, and in two no history is available. 

Serological tests have been carried out in each case, and in all of them a strongly 
positive Wassermann reaction has been recorded for both blood and cerebrospinal 
fluid. Eight out of nine colloidal gold tests gave a typical paretic curve. In those 
cases in which cell-counts were made, our findings are in agreement with those of 
R. M. Stewart, who states that the cell-count is considerably below that of the 
adult. A positive Wassermann reaction of the cerebrospinal fluid and an increased 
cell-count, with a paretic gold curve, unfortunately are not conclusive of congenital 
G.P.I. As in the case of the adult, one comes across congenital cases with 
positive findings, in some of which there are no neurological signs at all; in others 
there is evidence of a meningovascular—rather than of a parenchymatous— invasion, 
and others in whom, as in one of our patients, the diagnosis of epilepsy seems 
more likely than that of congenital G.P.I. 

Most authors seem to agree that there are two types of congenital G.P.I.—one 
in which the paretic symptoms are superimposed upon a basis of mental deficiency, 
and one in which the mental development has been normal until the actual onset 
of the disease. 

This may be so; we certainly are not in a position to refute the statement, and 
our series of cases is much too small to allow us to deduce any definite conclusions. 
Also we are unlikely to receive as patients members of the first group; these will 
naturally be found in institutions for the mentally defective and not in a mental 
hospital. 

We have, however, made the following observations :— 

Of our patients, four reached standard VIT, and in none of these did the onset of 
G.P.I. occur before the age of 20. A rather striking fact is the number of patients 
of whom it is recorded that they had only reached standard IV or V when they left 
school at the age of 14. This occurred in seven patients and in these the date of 
onset appears to be between the ages of 14 and 20. Two of our series, after attending 
an ordinary elementary school for two or three years, were transferred to an 
“M.D.” school, and of two others, although we have no school record, we are told 
that they were backward. Of these, in four, the onset lies between the ages of 
eleven and fifteen. Thus we find that we have not two types of the disease but 
rather three subdivisions: (1) in which the arrest of mental development becomes 
obvious during the first seven or eight years of life, (2) those in which it becomes 
apparent during the years 7 to 14 and (3) older children in whom it has never been 
noticed. Furthermore, the age of onset of paretic symptoms seems to be correlated 
with the age at which the mental arrest makes itself known. Do we not find a 
similar analogy in those more severe epilepsies, epilepsy occurring befcre the age of 
5 nearly always being associated with imbecility, or an idiocy from the age of 5 to 
that of 12, often causing an arrest of mental development ? 

We would also note that many of the children, in whom there is no gross mental 
deficiency, (i.e. those belonging to our last two subdivisions) have been able to earn 
a living for a few years after leaving school, though in many cases the work 
performed is recorded as having been of poor quality. 

1 Journ. Ment. Sci., 1933, 79, 602, 


May—NeEvuR, 2 *# 
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Physical signs.—Stigmata of congenital syphilis were comparatively rare. In three 
children Hutchinson’s teeth were present, in one child bossing of the frontal bones 
was observed, and in one sabre tibiw. Disorders of the ductless glands were also 
uncommon. Sexual infantilism was not present in any of the cases; this may 
perhaps be explained by the fact that, with two exceptions, all our cases were in girls. 
Catamenia in most cases had been established, though in some, amenorrhea 
subsequently developed. In many cases, however, a childish appearance was 
noticed, the facial contour and voice were often those of a much younger age. With 
regard to neurological signs, although in some cases they resembled those of the 
adult type, certain differences are worthy of note. Pupillary changes were observed 
in every patient except one, which is a much higher incidence than in the adult. 
Irregularities of outline were present in seven, inequality of pupils i in eleven, wide 
dilatation in six, and ‘fixity of pupils in ten. The term “ fixity” is advisedly used, 
as it is doubtful if the true Argyll-Robertson character of the pupil existed in many. 
Ptosis was present in two cases only. Exaggerated tendon reflexes—knee-jerks— 
occurred in eight children, and in three both knee- and ankle-jerks were absent 
but there were no other signs suggestive of tabes, as occurs quite commonly in the 
adult. Tremors of tongue and fingers were observed in nine cases. Slurring of 
speech was found in eleven cases and in six there was an unsteady gait. Blindness 
was present in one case only and was not due to an optic atrophy. Syphilitic 
choroiditis and interstitial keratitis are recorded in two cases, nerve deafness 
(probably syphilitic in origin) in two, and mitral disease in two. It would appear 
then that these findings are not altogether in agreement with those of other clinicians. 
The absence of tabes, lightning pains, and profound ataxia is a noteworthy feature. 
Athetosis was observed once; on the other hand, cerebral seizures were common. 
They were present in eight cases, and in some of these had persisted for several years, 
in fact the question of epilepsy could not be definitely excluded (Case 15). 


Mental symptoms.—As regards the mental aspect, it is impossible to subdivide 
the cases into different clinical types as in the adult cases; general deterioration, 
with an element of confusion in a few cases, would describe most symptoms. 
Emotional instability, noisy outbursts, and restlessness were common; euphoria and 
grandiose delusions were never seen. In one girl of 17 a definite state of mania, 
together with hallucinations, was present. In a youth of 23 persecutory delusions 
were in evidence; stupor occurred in the oldest patient of our series, and she was 
aged 32; this was the only other patient who exhibited hallucinations. 

When those indefinite mental symptoms, together with the protean manifestations 
of neurological signs, are taken into account, we are by no means certain that all the 
patients included in our series are suffering from parenchymatous neurosyphilis. 

Two girls of 20 and 21 had ptosis, one of them was suspected as a case of 
encephalitis lethargica. These two cases perhaps might legitimately be entitled 
cases of meningovascular disease. In the stuporose patient, aged 32, the condition 
might conceivably, in view of the late onset, be one of stupor superimposed on a 
congenital mental deficiency. The one patient who had mania at the age of 18, has 
—apart from absent knee-jerks—never exhibited any neurological signs, but she 
is definitely a congenital syphilitic (her father died of G.P.I. and two sisters 
were syphilitic). In Case 15, the patient—possibly an epileptic, perhaps with a 
superimposed G.P.I., is also, from the history—a congenital syphilitic. In Cases 5, 
12, and 16, the diagnosis is doubtful, in view of the family history. The mental and 
physical symptoms and the age of onset have prompted us to include them in our 
series. 

Treatment and results.—The advent of malaria-therapy brought new hope in the 
treatment of acquired G.P.I. but its application to the congenital case has, in our 
opinion, proved disappointing and unsatisfactory. With one exception, all cases were 
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given one or other species of malaria and nine received a course of treatment within 
the first year of onset of the disease. Stewart, Menninger, and others remark that 
the interval between the onset of symptoms and the subsequent fatal termination 
is often longer than is found in the adult—indeed some patients lived more than 
ten years. It is not quite clear whether these statements refer to treated cases or 
untreated. In our series seven have died—four undoubted congenital general 
paralytics, two meningovascular types, one ? epilepsy ? congenital G.P.I. One 
patient received a few injections of novarsenobillon but no malaria; she was aged 
13 at the date of onset and died after three years. The remaining six who had 
been treated by malaria died after the disease had lasted from two to three years, 
except one, of the meningovascular type, whose onset had been at the age of 21 and 
who lived for six years after initial symptoms were noticed. The patient aged 27 
also had a subsequent course of neokharsivan. 


TABLE I.——-TREATMENT AND RESULTS. DEATHS. 


Date Anti-= Malaria Duration Age at 

Pt. Age of onset treatment and age and age years death 
(1) L. B. 11 1930 — BT. 11 3 14 
(3) L.M. 14 1930 — BT. 14 2 16 
(6) E.M. 14 1929 N.A.B. (1928-29) 18 —_— 2 16 
(7) F.Ly. 14 1925 606 (7 injections) 14 B.T. 15 2 16 
(18) P.C. 20 1928 ~- B.T. 21 3 23 
*(14) V.R. 21 1924 —_ BT. 26 6 27 
t(15) M.C. ?27 1931 Neokharsivan 29 B.T. 27 3 30 

Meningo-vascular. + Congenital syphilitic. 


It may be significant that of the remaining nine patients, who are still alive, five 
of them, in addition fo malaria, received courses of arsenicals and two had 
salvarsanized serum intrathecally and intracisternally. Since the commencement 
of symptoms, one is still alive, after fifteen years, another after eleven, and another 
after ten. All these patients who had chemical antisyphilitic treatment received it 
either at the time when the disease was first observed or at a subsequent date; 
malaria was given still later. It has long been thought that for the adult acquired 
case, malaria plus tryparsamide or other arsenical is better than malaria alone; it 
would appear that this applies to the congenital case as well. In the patients who 
died, deterioration was progressive, except in the older patient (Case 15) who showed 
a temporary improvement. 


TABLE II.—TREATMENT AND RESULTS. 


Date of Malaria Duration: Present 
Pt. Age onset Anti-= treatment and age and age years age 
(2) L.P. 11 1926 N.A.B. i EB. 1931 loo 
Cisternal salvarsanized serum.12 P.M. 15 9+ Sect. 79.5 
(4) K.B. 18 1982 Hg. As. Bi. K.I. 7 Fe. wD 8+ 21 
*(5) FLL. 183 1921 Sulpharsenol 17 BT. 20 15+ 28 
(8) H.C. 15 193838 a B.T. 15 2+ 17 
(9) D.W. 17 1926 — B.T. 17 10+ 27 
+ (10) E.W. 17 1980 As., N.A.B., K.I. 18 M.T. 19 6+ 23 
(11)H.K. 20 19381 Salvarsanized serum 20 B.T. 28 é+ 24 
*(12) D.C. 20 1925 N.A.B. 21 M.T.25 117+ 31 
* (16) V.B. 82 1988 — B.T. 33 eg 34 


Diagnosis doubtful. + Congenital syphilitic. 
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Analysing those still surviving: In Case 10 the patient is a congenital 
syphilitic, whose father died of G.P.I. at Claybury. She had an attack of 
mania at the age of 17 and probably has a background of high-grade mental 
deficiency. She has certainly improved, but is still rather simple; she has earned 
her living from time to time, but a hopeless environment and family squabbles have 
proved too much for her and only last week she was sent to a mental deficiency 
institution. Of the three doubtful congenital G.P.I.’s, the patients in Cases 5 and 
12 are alive, after a lapse of fifteen and eleven years since the onset of symptoms. 
The first for the last few years has been at a vegetative level, emaciated, with 
seizures and screaming attacks; the second works in a hospital needleroom, in spite 
of the fact that she has developed a Parkinson’s syndrome. The remaining 
patients are regarded as being true congenital G.P.I.’s and although two are alive 
after ten years, neither of them has shown any marked degree of improvement. One 
was discharged under Section 79 in 1931, but her mental condition then was 
practically that of an imbecile. She has remained at this same level and her 
serological findings are now negative, so it would appear that in her case the 
disease has become arrested. The other patients have steadily deteriorated. 

Gross mental deterioration in these cases is not infrequently accompanied by 
progressive emaciation. In fact this feature, combined with severe contractures, 
resembles the clinical picture met with in adult G.P.I.’s before the day of malaria 
therapy. The malaria-treated adult case, even if progressive mental and physical 
deterioration does supervene, rarely exhibits emaciation and contracted extremities, 
The congenital case, however, in spite of malaria, in our limited experience, 
becomes both contracted and emaciated. Moreover, some have shown meningeal 
signs—head retraction and a typical meningeal cry. 

Conclusions.—It is difficult to come to any definite conclusions with so limited 
a series of cases. Malaria treatment alone is definitely disappointing, malaria 
followed by a course of arsenical treatment may prolong life. 

We referred to the importance of distinguishing between congenital G.P.I. and 
juvenile acquired G.P.I. In cases in which we are fairly certain of the diagnosis, 
treatment seems doomed to failure; in only one case has the progress of the disease 
become arrested. Where confirmatory evidence of congenital syphilis is difficult to 
obtain, we find two patients alive fifteen and eleven years, respectively, after the onset 
of symptoms. It is possible that infants and young children may acquire syphilis, 
and Jeans and Cooke’ in their examination of between 75,000 and 100,000 children 
recognized 34 cases of syphilitic infection acquired between the ages of 2 and 9. Of 
these 34, however, they state that probably 13 may have been congenital cases 
with greatly delayed symptoms. They also state that as in the adult, the infection 
may be of such a mild character as to be unnoticed or quickly forgotten. 

There are other cases also on record; e.g. Colonel Harrison has informed us 
that he had a case in which the patient acquired the disease, presumably from the 
midwife, through the scalp just after birth. The parents were healthy and the 
patient had no stigma of congenital syphilis. 

If, however, the same ratio between the incidence of somatic and neurosyphilis 
in the adult obtains for the child, one is forced to the conclusion that acquired 
juvenile neurosyphilis must be a very rare condition. 

It is possible that some of our cases with a longer clinical course may be cases 
of acquired syphilis rather than of congenital, but the small number of recorded 
cases of acquired somatic syphilis in children makes it highly improbable that in 
our small series of 16 there are two cases due to the acquired form of the disease. 

On the other hand, the somewhat atypical and prolonged course of the disease, 
as also the healthy family history, might be due to a milder syphilitic infection. 

11930. “Prepubescent Syphilis.’’ (Appleton: Clinical Pediatrics, 17.) 
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The view that the virulence of the infection varies seems to receive support from 
those family histories, in which, although there is undoubted evidence of syphilis 
in one or both parents, many of the children are healthy and free from symptoms 
and have‘negative serological findings. 

In making inquiries regarding the parents and siblings in our small series, we 
became impressed with the real importance that should be attached to this line of 
investigation. Much more extensive research is necessary. 

In our series it appears almost certain that only three mothers had treatment for 
the primary infection. Of these, one was pregnant at the time and the other two 
became pregnant in the course of a few months. All these pregnancies went to full 
term; the infants survived and subsequently developed congenital G.P.I. at the ages 
of 11, 14, and 20 respectively. One of these mothers also developed G.P.I. at the 
same time as the daughter; this was the one who was pregnant at the time of 
treatment for the primary infection. The other two (L. and C.) subsequently gave 
birth to children who are now alive and healthy and whose serological reactions 
are negative. In two cases the fathers received treatment ; they still survive with no 
clinical evidence of neurosyphilis, although in both cases serological reactions remain 
positive. The third father refused treatment and died in 1919. 


TaBLE III.—SHOWING DIFFERENT TYPES OF FAMILY HISTORIES. 





Father Mother 1 2 3 oe 5 6 7 
1909 1909 3 ie] ce] Siblings 3 3 
Ivy < Y < 1908 1910 1915 g 1920 1932 
Zi : 2 Healthy Patient Died 1918, sie P Wi.~ WE= 
conti of acute -B. an 
F. Ly. Injections, Med. | Mos 1 hati i ort 
uy a Ee aa. 5 Ss. ym atic pleurisy 
(7) 2 years Tabs. ar a 1935 
1928 : 1928 : 
Healthy. No Healthy. No 
symptoms. symptoms. 
W.R. + W.R. — 
/ 1933: 1926 : (7 mos.) (8 mos.) (9 mos.) s°4 ? 
Nerve W.R. +; Stillborn Died aged Died aged 1915 1917 
L. P| deafness healthy 3-4 hrs. 3 mos. : of Patient 1926: 
(2) ( Died 1988 1997: meningitis W.R. +; 
| (renalfailure) N.A.B. (2) ; healthy; 
toxic sym- 5 years 
ptoms treatment 
1931 : 
W.R. + 
Aged 72, Died 1924, ? Abortion 3 Q a ¢g 3 ? 
D.C. healthy ; ? cancer 1903 1905 1909 1910 Died __ 1914 
(12) admits Healthy Patient Healthy Healthy aged Heultay 
but not = 3 wks. 


In those cases in which there is evidence of syphilis in the mother, but no history 
of treatment of the primary infection, the classical story of the syphilitic mother is 
more often evident—a series of miscarriages, a stillbirth, some infants who live a few 
weeks, others who survive childhood, some of whom are congenital syphilitics and 
others apparently healthy, yet interspersed in this tragic family is one congenital 
G.P.I. We found too that in those cases in which, on clinical grounds, the diagnosis 
was somewhat doubtful, the family history does not conform to the type of a 
syphilitic family. It is significant that in the case of the three mothers who had 
treatment for the primary infection, there is no record of a series of miscarriages 
leading up to a stillbirth, to be followed by one or two living children who survive 
only a few months. The treatment they received would not satisfy present-day 
requirements ; more intensive treatment might have prevented the development of 
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G.P.I. in those children, and even so they were followed by healthy brothers and 
sisters. 

There is an urgent need to investigate the family histories of our adult G.P.I.’s, 
and energetic antisyphilitic measures, not only for the mother, but for those children 
who may be infected, should be pursued. In this preventive aspect of medicine 
some hope may be extended to young sufferers and calamities in later life may be 
averted. 


Dr. R. M. Stewart: In the autumn of 1924 a girl aged 19 was admitted to 
Leavesden with a diagnosis of juvenile G.P.I. She had been apparently a healthy 
and active child until the age of five years, when it was noticed that her vision had 
begun to fail and that she was becoming slow and inattentive. Both eyesight and 
mentality progressively became worse and at the age of 15 she was almost blind. 
Her intelligence quotient was then 53. Epileptic fits had appeared two years 
previously. 

Later, she developed paresis of certain ocular muscles, slurring articulation and a 
curious jargon aphasia which made her utterances quite unintelligible. Her habits 
became faulty and when seen at Leavesden she had deteriorated to the stage of 
profound idiocy, being blind, subject to numerous fits, and completely bedridden. 
Her pupils were dilated and did not react to light and a marked degree of optic 
atrophy was present. After lying wasted, helpless and contractured for four years 
she succumbed to pulmonary tuberculosis. At the post-mortem examination the 
brain was found to be rather small, with thickened pia arachnoid and obvious 
wasting of the frontal convolutions. Subsequent microscopic examination revealed 
the characteristic appearances, not of juvenile G.P.I. but of juvenile amaurotic 
idiocy. 

I mention this case, not because such diagnostic errors are frequent, but in order 
to emphasize the importance of making an examination of the cerebrospinal fluid in 
every case of progressive amentia. In the patient referred to, had the Wassermann 
test been performed, the diagnosis would never have been in doubt. On the other 
hand, it is possible to pay too much homage to the findings of the clinical 
pathologist, and to illustrate this point I will refer briefly to another case which has 
been under observation for more than three years. 

J. F., an illegitimate child, deserted by his mother soon after birth, was admitted 
at the age of ten years to an institution for the deaf and dumb, where he remained 
until 1926. Mental deficiency was first noted at school age. Later he was boarded 
out under guardianship, but failed to make a success, and early in 1932, after having 
a paralytic stroke, he was admitted to Brighton Infirmary. On his transfer to 
Leavesden in January 1933, he was noted to be a well-nourished deaf-mute, aged 
22, with dilated, unequal, and almost fixed pupils, with tremor of the lips and 
tongue, and a slightly unsteady gait; his tendon reflexes were brisk. With a 
comprehensive battery of performance-tests he obtained a score equivalent to a 
mental age of 14 years. Though somewhat excitable, he was willing and was 
amenable to discipline. The Maudsley Hospital reported positive Wassermann 
and Meinicke reactions in the blood, and a positive Wassermann reaction in the 
cerebrospinal fluid, with pleocytosis, excess of protein, and a typical paretic curve 
(5554432100). When repeated five months later the tests on the cerebrospinal 
fluid produced identical results. The patient was placed in the tailors’ shop, and 
soon became one of the most useful workers. Apart from one occasion when he 
stole cigarette cards from another patient, his conduct has been exemplary. His 
favourite pastime is the putting together of jigsaw puzzles, which he does with 
unusual skill. 
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Here, then, is a boy who, in spite of having some of the clinical—and all of the 
laboratory-—signs of general paralysis, has steadily improved, and this without 
malarial or any other form of antisyphilitic treatment. What is the taxonomic 
position of this case? Is the patient a congenital syphilitic in an early stage of 
G.P.I., or is the case one of meningovascular syphilis? I confess to having 
great difficulty in settling the diagnosis for, as I have emphasized in a previous 
communication, one of the outstanding features of juvenile general paralysis is its 
progressiveness, and I would hesitate to attach the diagnosis of G.P.I. to any case 
which showed a steady improvement over a period of some years. 

As Dr. Tennent has told us, for purposes of diagnosis it is possible to divide cases 
into two groups. In the first—and in my experience the more common—group, the 
patient has been mentally defective from birth, and with the onset of the physical 
signs of general paralysis, usually in the “teens,” there occurs a simple progressive 
dementia which very quickly wipes out the small amount of intelligence with which 
the patient started life. As we know, in the ordinary adult form the mental signs 
as a rule, sound the first note of alarm, but in the juvenile form, more often than 
not, the first indication of general paralysis is the acquirement of some obtrusive 
neurological sign—a squint, blindness, a paralytic stroke, or fits. Indeed, the 
neurological picture may predominate throughout and be a confusing factor in the 
diagnosis. 

The next case to which I refer is that of a boy who had never learnt to walk 
or talk, and who from his second year onwards had been subject to epileptic fits. 
At the age of 17 he exhibited a marked degree of infantilism, his height and 
development being that of a child of 6 years; in addition he showed partial optic 
atrophy, sluggish pupils, and paresis of the lower limbs. Throughout his short life 
of 18 years he remained a helpless idiot, screaming all day long, slobbering and 
sucking his fingers. At post-mortem examination we found a brain which weighed 
only 264 oz. and showed the typical appearances of G.P.I. Such a case affords 
a good illustration of the difficulty in settling the date of onset, and may perhaps 
justify the term congenital general paralysis. 

To the second group belong those patients in whom mental development has 
proceeded in a perfectly normal manner for some years, until the onset of early 
adolescence. Such patients may be entirely free from stigmata of congenital syphilis, 
and in their early years are often precociously brilliant. In my series of 14 cases, 
six belonged to this group. 

Analysing this series (see Table pp. 56-59) I found that stigmata of congenital 
syphilis—on the presence of which most textbooks lay great emphasis—were present 
in only five out of 14 cases. The earliest age at onset was 6 years, and the latest 
19 years. Focal signs were present in half the cases, normal pupillary changes in 
two cases; absolute fixation of the pupils, with dilatation, was more frequent than 
the Argyll-Robertson pupil. Three cases presented optic atrophy. 

As is well known, in the adult form there is usually a long latent period between 
the date of infection with syphilis and the date of onset of signs of G.P.I., and I 
believe that something of this sort occurs in the type we are discussing, for its 
incidence seems to be greatest early in the second decade of life. In other words, 
even if spirochetes gain access to the nervous system while the child is still in utero 
the appearance of pathological changes excited by their presence is usually delayed 
for a period of some years, and although the term “ congenital G.P.I.” is commonly 
in use, I prefer the diagnostic label “ jwvenile G.P.I.,” since it emphasizes the period 
of life at which the majority of cases first display symptoms of the disease. 

Treatment.—The resistance to treatment offered by juvenile general paralysis is 
well known, and by contrast with the spectacular results achieved in the acquired 
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ANALYSES OF FOURTEEN PERSONALLY 


Age at Age at 
No. Sex onset examination Duration Family history 

ae 2 6 17 13 years Ist: m., died at 8 weeks, of in- 
anition. 
2nd: f., aged 21, healthy. 
3rd: f., aged 20, healthy. 
4th: the patient, followed by 

two miscarriages. 
5th: f., aged 10, mentally de- 
fective. 
Father, aged 69, healthy. 
Mother, aged 44, fair health. 
$F. 16 7 years Patient 6th of 7 children. 
Ist: f., aged 27, healthy. 
Qnd:,, » 2, = 
OG: » «. Be a 
4th: ,, died aged 43, measles. 
5th: m., died aged 2 years and 
3 months, measles. 
6th: patient. 
7th : m., aged 13, healthy. 
No miscarriages. 
Patient, a “splendid infant.” 
Talked at 18 months. Walked 
at 2 years. 

3 F. 14 16 ?3 years Father, soldier, killed in war, 
aged 42. Father’s father died 
of stroke. 

Mother healthy. 
Patient 1st of 3 children. 

4 M. 16 18 3years Father infected wife with 
syphilis on marriage. Both 
treated for 2 years. Patient 
eldest of 2. 

5 M. 6 16 1l years Maternal uncle a deaf mute. 

Both parents aged 41 and 
healthy. 

Patient the youngest of 5 
children. 

Suggested cause, mental stress 
during pregnancy. 

6 F. 18 23 9 years. Father died of G.P.I., aged 36, 
(Induced when patient was 4 years old. 
malaria) Mother healthy. 

Patient 6th in family of 9. 

lst: f., aged 32, healthy. 

2nd: m., aged 30, healthy. 

3rd: ,, died aged 34, whooping- 
cough. 

4th: m., died aged 1 year and 
2 months, whooping-cough. 

5th : m., died aged 9, measles. 

6th: premature child born dead. 

7th : miscarriage at 6 months. 

8th : the patient. 

9th: f., aged 20, healthy, 


Past history 


Sudden development of 
squint at 6 years, followed 
by mental deterioration. 
Previously healthy and up 
to average age at school. 


Backward at school. At 10 
years had right-sided tran- 
sient hemiplegia followed 
by epileptic fits which have 
continued. Gradual loss of 
vision since 12th year with 
progressive dementia. 


Walked at 3 years. Talked 
at 18 months. Reached 
Standard IV at school. Had 
had severe headaches since 
7th year. Since age of 14 
frequent attacks of vomit- 
ing. Fullterm. Weighed 
4lb. 3 0z. at birth. 


Mental retardation but no 
serious illness in child- 
hood. Worse after street 
accident in 1916. Paralytic 
stroke in August 1921. 


Walked at 11 months. Had 
a fit when 6 years old. 
Speech affected and mental 
development retarded. 
Attended special school. 


Small and delicate child. 
Learnt piano and violin. 
Was in top standard at 
school. Worked in con- 


fectioner’s shop. Married 
when 18 and had 1 child, 
apparently healthy. Men- 
tal derangement within a 
year cf marriage. 


Stigmata of 
congenital 
Syphilis 
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OBSERVED CASES 


Physical signs 


ALR. pupils. Labial and lin- 

gual tremor. Slurring arti- 
culation. Paresis 
limbs. Increased tendon 
reflexes. Ground teeth. 


gish reaction to light. Gait 
ataxic. Knee-jerks absent. 
No sphincter control. 
Emaciation. 


Ri. int. strabismus. A.-R. 
pupils. Paresis 7th and 
12th cranial nerves; in- 
voluntary twitching of 
face. Ground teeth. Fre- 
quentseizures. All tendon 
reflexesabsent. Vomited ; 
gastric crises. No articu- 
lation. 


Pupils unequal, irregular, 
eccentric, sluggish light 
reactions. Articulation 
very slurring. Knee-jerks 
+++. Jerky involuntary 
movementsin upper limbs. 
bedridden. 


Pupils dilated and unequal ; 
sluggish reaction to light 
Paresis all limbs. No artic- 
ulation. Knee-jerks 
No sphincter control. 


Pupils contracted. Normal 
ractions. Slurring artic- 
uation. Deep reflexes ex- 
iggerated. Ataxic gait. 





OF 


lower 


Dilated unequal pupils, slug- 


Confused, di 
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GENERAL 


Mental symptoms 

Mental age that of a low 
grade imbecile. Clean, 
quiet, and able to feed 
herself. Epileptiform 
seizures 


Low grade imbecile. 
Restless, noisy, trouble- 
some. Frequent 
seizures. Incapable of 
articulate speech. 


Profound dementia. No 

response to questions. 
Bedridden and con- 
tractured 


Profound dementia. 
Whined and constantly 


ground teeth, Very 
noisy. 

Idiot. Completely help 
less and _ bedridden. 
Frequent seizures. 
Bit and ground teeth. 


orientated 
and euphoric No de- 
Insions. Destroyed 
clothing 


«A. 


PARALYSIS. 


Wassermann 
Blood 


+ 


C.S.F. 


= 
Ross 


Cerebrospinal fluid 


Gold sol. 

Jones Cells Colloidal gamboge 
74 55455 
32000 


ee 


55554 
321000 


331222 
10000 


No spirochetes. 


55554 
320000 


2 Colloidal 
gamboge 


221100 


34 555555 


33100 


Post-mortem 
appearances 


Brain 81 0z. Typi- 
cal findings. 


Brain 28 0z. Typi- 
cal appearances. 


Brain 35 oz. 


Brain 394 oz. 
Typical appear- 
ances. 


Brain 3lo0z. Ex- 
tensive subpial 
hemorrhages. 
Softening of left 
temporal lobe. 


Brain 381 oz. 
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10 


11 


12 


13 


Age at Age at 
. Sex onset examination 
F. 10 21 
F. 14 20 
F, 19 20 
M. 16 17 
M. 18 23 
x. — _ 
a. 16 
M. ? 17 


14 
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Duration 


? 


9 years 


3 years. 


2 years. 


7 years, 


ANALYSES OF FOURTEEN PERSONALLY 


Family history 


Mother died of G.P.I., aged 36. 
Father, aged 42, has clinical 


signs of G.P.I, 
Patient the only child. 
No miscarriages. 


Paternal grandmother insane. 

Father died of G.P.1. 

Mother had epileptic fits in 
childhood, Several mis- 
carriages. Mother’s blood has 
a positive Wassermann  re- 
action. 


Father, an alcoholic, died of 
tuberculosis. 

Mother healthy. 

Patient the elder of 2; other 
child normal, aged 15. 


Patient, the elder of 2 sons; 
other boy healthy. 
Mother bad three miscarriages. 


7 years. An uncle insane. 


Parents both healthy. 
Patient the eldest of 3. 


Past history 


Healthy infant. Normal in 

intelligence and musical. 
When 10 years old sight 
failed rapidly ; in a few 
months completely blind. 
Sent to a blind school, but 
after 4 years mental de- 
terioration set in. Gait 
became staggering. 


Walked at 1 year.and 9 
months, From 2nd to 7th 
year had epileptic fits. De- 
fective from birth. Noticed 
to be more dull at 14 years. 


Talked at 18 months. 
Walked at 14 months. 
Reached Standard VII. 
Employed in factory. 


Learnt to walk and talk at 
1 year 6 months. Intelli- 
gent at school. Enuresis 
since 10 years. Became a 
crane driver. 


Normal birth and infancy. 

Change in disposition after 
measles in fourth year. 
Removed from school at 
9years. Reformatory from 
13 to 16 years. Fell from 
a van when 18 and 
developed physical signs. 


Was feeble-minded from 
birth. 


Backward all _ his life. 
Reached Standard II at 
school. Was upset by air 
raids, and suddenly had a 
fit in 1918, losing power 
of limbs. Worse mentally 
afterwards. 


Normal birth. History of 
fall on head wiowel by 
fits in 2nd year. Never 
learnt to talk or walk. 
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Physical signs 


Pupils widely dilated ; un- 
onal and fixed. Double 
optic atrophy Facial, 


labial and lingual tremor. 
Unable to walk. Tendon 
reflexes absent. Ground 
teeth. 


Dilated irregular pupils ; 
sluggish reactions to light. 
Coarse tremor of lips and 
hands. Slurring articula- 
tion. Tendon reflexes ex- 
aggerated. 


Pupils unequal and irregu- 
lar, reacting sluggishly to 
light. Involuntary move- 
ments of clonic type in 
upperlimbs. Articulation 
slurring. Ground teeth. 


Pupils dilated and equal ; 


normal reactions. No 
tremor. Reflexes normal. 
Infantilism. Female 


mamme and contours 
Obesity. Increased carbo- 
hydrate tolerance. 


pils irregular, eccentric 
and unequal. Reaction 
to light a little sluggish. 
Tremor of facial muscles 


and limbs. Articulation 
slurring. Held head off 
pillow. Ground teeth. 


Tendon reflexes 
Ataxic gait. 


absent. 





pils fixed, irregular, and 
unequal. Facial tremor. 
Paresisand ataxia of lower 
limbs. Wasting of small 
muscles of hands. 


upils unequal ; sluggish 
reaction to light. Tran- 
sient paralysis left side. 


upils, medium and slug- 
gish reaction to light. 
Almost blind. Bilateral 
talipes. Equino-varus 
with contractures. Tendon 
reflexes ++. 
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Mental symptoms 


Mental age 64 years. 2 


years before death de- 
veloped seizures with 
dementia. Emo- 
and nncontroll- 


rapic 
tional 
able. 


Imbecile. Could not 
name days of the week. 
Restless and noisy. 


Confused, resistive, de- 
structive, emotional. 
Considerable dementia. 


maniacal, 
stating that 
he had a devil inside 
him, Tore clothing 
with teeth. 


Noisy and 
Deluded, 


Profound dementia. 

Noisy and_ resistive. 
Congestive attacks be- 
fore death 


Idiot. 


3edridden. 


Low - grade imbecile. 
Unable to work. Could 
not spell simple words. 
Dirty habits 


Helpless idiot. Unable 
to speak. Sucked fin- 
gers. Dirty habits. 


Noisy. Occasional fits 
resembling petit mal. 


Wassermann 
Blood C.S.F. 
+ TTT 
+++ ++ 
+ + + + 


Not examined. 


OBSERVED CASES OF GENERAL PARALYSIS (continued). 


Cerebrospinal fluid 





Ross Gold sol. 
Jones Cells Colloidal gambog 
iiabdles Not examined. 

++ 248 444432 
10000 
++ 81 5555543 
2000 
Spirochetosis 
Not examined. —— 

++ 74 5555555 
4330 

‘ea 0-6 222220 


Gamboge 


22222 


1000000 


€ 
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Post-mortem 
appearances 


Brain 27 oz. Typi- 
cal appearances. 


Brain 384 oz. 
Typical appear- 
ances. 


Typical appear- 
ances. 


Typical appear- 
ances. 


Brain 39% oz. 
Typical appear- 
ances. 

Brain 34 oz. 
Typical appear- 
ances. 

Brain 38 oz. 
Typical appear- 
auces. 

Brain 264 oz. 


Dura and pia 
arachnoid much 
thickened. 
Marked atrophy 
of frontal con- 
volutions. Floor 
of 4th ventricle 
covered with 
coarse granula- 
tions 
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type, even malaria treatment must be regarded as more or less a therapeutic 
failure. 

It is perhaps significant that ordinary antisyphilitic treatment, begun in child- 
hood, is powerless to prevent the appearance of symptoms of this disease. Numerous 
well-authenticated cases are on record in which rigorous treatment, begun shortly 
after birth and continued without interruption for years—in one case for as long as 
sixteen years—has been followed by the development of general paralysis. 
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' Section of Pbysical Medicine 
President—C. B. HEALD, C.B.E., M.D. 


[February 28, 1936] 


DISCUSSION ON THE AMELIORATION OF DENTAL 
SEPSIS BY PHYSICAL METHODS, INCLUDING ULTRA- 
VIOLET IRRADIATION AND IONIZATION 


Dr. F. Talbot: The importance of dental sepsis in the causation of systemic 
diseases is a subject which has exercised the minds of doctors and dentists 
continuously ever since Dr. William Hunter called attention te it more than 
thirty-six years ago. The literature of the subject is voluminous and it is 
characterized by confident statements and evidence which has failed to maintain 
itself against informed criticism. As Dr. Hunter envisaged the subject, oral sepsis 
meant chronic general periodontitis, and its systemic effects arose from the 
swallowing of the discharges. For the past ten years much greater importance has 
been attributed to the occult sepsis associated with peri-apical infections, the exist- 
ence of which is supposed to be revealed by the X-ray photograph. It is saie to say 
that doctors and dentists have known so many cases of adenitis, arthritis, fibrositis 
and secondary infection which markedly improved after elimination of dental sepsis 
that they cannot doubt that the causal relationship is frequent, and that they have 
seen 80 many cases of extreme dental sepsis without discoverable systemic disease, 
and so many cases in which extensive tooth extraction was not followed by 
amelioration of the systemic disease, that it is impossible to give a scientific account 
of the relationship. In the course of a masterly survey of this subject contributed 
by Mr. A. T. Pitts to the second edition of Sir Norman Benneti’s “ Science and 
Practice of Dental Surgery’’ he frankly admits the absence of precise knowledge of 
the relationship, and the scientific necessity of avoiding dogmatic statement. The 
varying effects of dental sepsis and of extraction for its elimination as a cause of 
existent systemic disease, can only point to variation in the potency of those little 
understood but vastly important mechanisms of resistance to infection which 
correspond with that “ vis medicatrix nature” to which Hippocrates attached so 
great an importance. We understand those processes better than he did; their 
exploitation is the hopeful line of advance. 

Actinotherapy—treatment by electro-magnetic rays belonging to the visible part 
of the spectrum and the ranges of waves immediately longer and shorter than these— 
was unfortunately introduced to the dental profession on empirical lines which 
quite inadequately regarded the experience obtained in the field of general and special 
medicine and surgery. Small carbon and metal-impregnated carbon arcs were 
supplied by the depdts, fitted with specula which permitted a more or less efficient 
application of rays to the interior of the mouth. Only 5% of the output of such 
ares consist of ultra-violet rays, and as the arcs were operated by the ordinary 
lighting circuit, with an amperage of 5 to 10, or thereabouts, the energy compared 
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very poorly with that of the 50 or 80 amp. carbon ares, which medical actino- 
therapists were demanding. It was claimed that such rays stimulated healing and 
relieved inflammatory as well as neuralgic pain in and about the mouth, and had the 
effect of bleaching stained tooth tissues. 

By 1925, however, when these lamps were recommended to the dental profession, 
there was already a considerable body of experience which had been gained in 
distinctive medical and surgical fields. Forty-six years earlier Nils Finsen, the 
pioneer in modern heliotherapy, had had his first successes in the treatment of lupus 
with the carbon arc rays; and early in the present century H.M. Queen Alexandra 
had presented a recent model of the kind of lamp used at the Finsen Institute at 
Copenhagen to the London Hospital, in order that the benefits might be extended 
from the land of her birth to the land of her adoption. Since that date the treatment 
of lupus in both these centres has been modified by the addition of general body 
baths of ultra-violet rays, with results which show a great advance in the rapidity 
of the cure, the percentage of successes, and success with the more advanced cases. 
It is no longer believed that the rays have a specific lethal effect upon the tubercle 
bacillus embedded in the lupoid nodule, and the rays probably never penetrate to the 
actual bacilli. The effect of irradiating the skin is the activation of certain defence 
reactions and the reinforcement of the circulating blood with powers effective against 
the tubercle bacillus. 

For twenty years Rollier had been applying the same therapy by means of the 
Alpine sky-shine and sun-shine to cases of tuberculous infection of the bones and 
glands, while the sanatorium régime for pulmonary tuberculosis, by insisting on 
exposure to cold and fresh air on a carefully graduated system of doses, had utilized 
heliotherapy without recognizing the value of deliberate and adequate employment 
of this therapeutic measure. For nearly twenty years Dr. Bernhard at St. Moritz 
had used heliotherapy with success in the treatment of wounds, finding that the 
rays stimulated resistance against sepsis and also stimulated the healing processes. 

More recently dermatologists had extended the use of actinotherapy from lupus to 
certain skin diseases, with special success in the staphylococcic infections responsible 
for acne, boils, and carbuncles, and other skin infections. In the laboratory, too, 
experiments showed that general irradiation restored the power of resistance to 
common non-specific infections when the resistance was subnormal. Sir Leonard 
Hill showed that this was the case with rabbits and with man, with the proviso 
that man has acquired a high non-specific resistance which is probably never so 
markedly lowered as it is in the experimental animal. 

The question, therefore, in 1925 was, or should have been, whether these 
remedies could be applied to diseased dental conditions with any reasonable prospect 
of success, and the method indicated by medical experience was obviously the 
method of general irradiation of the whole, or at least a large part, of the body. 

One of the first cases with which I dealt on these lines. was that of a woman 
with advanced pyorrhcea, who was definitely ill with mainly gastro-intestinal sym- 
ptoms. At her request I extracted the left upper molars under a local anesthetic. The 
result was an exacerbation of all the symptoms for nearly a week, and the wounds 
were septic and slow in healing. I decided to give two general irradiations before 
attempting any more extractions. The rest of the numerous extractions were carried 
out in four batches, with intervals for irradiation, and the contrast with the first 
sequel was most striking. Three months later, when the impressions were taken for 
dentures, the left molar region was still lumpy and irregular, whereas the rest of 
the alveoli were in excellent condition for denture support. The patient's health was 
greatly improved. I have heard dental surgeons say that they were pleased to note 
a decided exacerbation of symptoms after the first extractions, but, encouraging as 
this may be, I think it involves a risk that we ought to avoid if we possibly can ; 
and I regard the pre-operative irradiation as an invaluable prophylactic against every 











41 Section of Physical Medicine 785 


kind of septic sequela. It is unfortunate that the bacteriologists have not yet 
evolved a generally approved test which will indicate susceptibility to common 
infections, but as surgeons would presumably like all their patients to come to the 
operating-table in the pink of condition after a fortnight’s saturation in sunshine, 
it is reasonable to suggest that unfortunate sequelze would be much less common if 
ultra-violet rays from artificial sources were administered as a routine prophylactic. 
I urge this especially in the case of obstetrics. There is widespread concern about 
the fact that, despite all the advances in obstetrical methods—the education of 
doctors and midwives, the improvements in antiseptic technique and instruments, 
the provision of lying-in institutions, and scientific diagnosis of the mechanical 
conditions affecting individual cases before labour commences—the statistics of 
maternal mortality and infections occurring during the puerperium are not appreciably 
better than they were twenty years ago. The inference I draw is that the 
dominant factor in the chances of infection lies in the patient's own powers of 
resistance to common infections, and that this factor has at any rate not changed 
for the better. Reports have been published in the Journal of Physical Medicine 
which indicate that prophylactic irradiation has a decidedly favourable influence 
on the expectant mother’s powers of resistance to infection, and there seems every 
reason for giving this very practicable and inexpensive therapy an extended trial in 
this field. 

To return to dental conditions: Prophylactic irradiation is certainly indicated 
when conservative treatment of peri-apical infections is attempted, whether the 
resection of the apex is included or not, for in these cases it is clear that the 
patient’s tissues are struggling unsuccessfully with an infection which must be 
overcome if conservative treatment is to be successful. The sterilization of the 
root-canal and the adjoining dentine is within our power by means of the silver- 
nitrate-ammonia process or by antiseptic cataphoresis, but Professor Fleming’s [2] 
researches and results forbid us to hope that we can destroy bacteria in the peri-apical 
tissues without destroying the phagocytes and other cells on whose activity the 
conquest of the infection ultimately depends. Clinically, I am convinced that general 
irradiation is of great value in these cases. 

Ideal prophylactic dosage seems to consist of two doses which cause no erythema 
followed by one which produces a first-degree erythema two days before the operation. 
Many of these infections resemble pyorrhcea in their chronicity and insidiousness 
and a stimulating dose of rays would appear to be indicated in order to arouse the 
dormant reactions of the tissues on which the bactericidal effects depend. 

Before I leave the subject of prophylactic irradiation, I should like to refer briefly 
to one aspect which I have not seen mentioned in the literature of this subject. My 
own experience confirms the observation made by Dr. Wilfrid Harris, that many 
cases of tic douloureux, or trigeminal neuralgia, date from the extraction of chronically 
septic teeth or even a single tooth which has been difficult to extract. Shock and 
trauma following chronic sepsis in the area operated on, in middle or advanced age, 
appear to be the determining causes of this formidable complaint. We can reduce 
trauma by opening the alveolus with the chisel or drill, and then prophylactic 
irradiation for the purpose of raising the resistance against sepsis to its optimum for 
that patient is clearly indicated. I have had cases for extraction in which spasmodic 
neuralgia with “trigger zones”’ had already manifested itself and I have been 
much gratified to find the symptoms subside after I have adopted the sequence of 
irradiation first, extraction second. 

This discussion has already disclosed two other fields in which experience in 
general medicine and surgery suggests an extension of actinotherapy to dental 
diseases—the surface epithelium and the formation and repair of bone. Professor 
E. Mellanby [3], who elucidated the influence of the fat-soluble vitamin D 
on the formation of bone, and differentiated this vitamin from vitamin A, has 
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also demonstrated that vitamin-A deficiency leads to degeneration and infection of 
the surface epithelium of the bronchial, gastro-intestinal, and genito-urinary 
tracts [4]. As dental surgeons we are concerned with the stratified epithelium of 
the mouth, which, like mucous membrane lining the other orifices of the body, 
derives embryologically from the invagination of epiblastic cells. These cells have 
remarkable physiological functions. Their rapid shedding and replacement from the 
deeper layers is a mechanical device which rapidly eliminates a surface infection, 
and discarded cells are seen under the microscope to be riddled with bacteria, but 
the rapid healing of deeper septic wounds in the mouth is a phenomenon the 
importance of which familiarity causes to be overlooked. Whenever these functions 
fail, however, we are soon made aware, as in the case of failure of the blood to clot, 
how dependent we are on the effective performance of these all-important functions, 
which we generally take for granted. The so-called neurotic or dyspeptic ulcer of 
the buccal mucous membrane resembles—in its intractability to treatment by anti- 
septic and other local applications—the erosion of the uterine cervix, and the 
fissure-in-ano, but the rapid curing of the buccal ulcer was the first striking instance 
of the benefit conferred by general irradiation with ultra-violet rays which I noted 
in my own practice and have confirmed repeatedly. 

Having recognized the significance of the discovery that general irradiation 
promoted the healing-over of breaches in the epithelial seal of the buecal mucous 
membrane, I naturally explored its possibilities in the treatment of the gingivitis of 
adolescents and early pyorrhwa. The earliest symptom of pyorrhcea is frequently a 
generalized sensitiveness of the teeth to cold, which is before any tendency of the edges 
of the gums to bleed has been observed. When this sensitiveness is complained of it is 
possible to detect with a lens that the gingival margin is thickened, irregular, and 
eroded at certain points. The sensitiveness is a transient symptom due, I think, to 
the exposure of the nerve terminals in the gingival margin ; when these are destroyed 
by the advancing pyorrhoea, the interdental spaces seem to tolerate the packing of 
food débris which healthy gum-tissues resent. This generalized sensitiveness has 
usually been attributed to early cervical caries of the teeth, but I find that I can often 
eliminate this possibility by carefully testing the necks of the teeth with a probe. 

This discovery led to another. It is generally realized that if careful examination 
is made of the teeth of a number of children soon after they have partaken of the 
same meal, striking differences in the cleanness of the teeth and gum-margins will 
be noted—even when cases are eliminated in which there is a mechanical defect, 
such as unopposed or tender teeth which prevent efficient mastication. A striking 
record of this was made by Mr. F. Breese [5], and in view of the carbohydrate- 
stagnation theory of the origin of caries, the significance of deficient automatic 
scavenging of the mouth is obviously great. It is difficult to see in what way this 
can be a function of the gingival epithelium, and it seems more probable—as Dr. 
Sim Wallace has urged—that it is the function of the salivary ptyalin to break up 
the carbohydrate radicle of food débris and render it soluble, so that it may pass 
away before it can become attached to the teeth and be slowly subjected to bacterial 
fermentation, with acid production and injury to the dental tissues. However 
this may be, the effect of general irradiation in restoring the scavenging function 
in these mouths which remain fouled by food has been, in my experience, very 
striking, and I find that the patients themselves easily recognize that the teeth feel 
polished to the tongue instead of greasy and felted, as they do when the function is 
in abeyance. I have reported an experiment which shows how rapid is the action of 
the ptyalin secreted after irradiation in a case in which the ptyalin action had been 
sluggish [6]. This experiment needs to be repeated under stricter laboratory control 
than is at present available to me, but even as it stands it seems to offer an explana- 
tion of the enhanced resistance to dental caries following the systematic irradiation 
of patients who display multiple points of caries in the cervical area or elsewhere. 











43 Section of Physical Medicine 787 


Every student of actinotherapy is aware of the researches that led, first, to the 
recognition of vitamin D as the promoter of calcification of bone, secondly, to the 
discovery that general ultra-violet irradiation cured and prevented rickets at least as 
efliciently as the vitamins D and A present in properly prepared cod-liver oil [7]— 
although by no means always present in every bottle that is marketed [8]—and 
thirdly, to the realization that by ultra-violet irradiation vitamin D properties can 
be conferred upon the ergosterol associated with the skin-fat of mammals. These 
discoveries should be of the utmost interest to dental surgeons. 

The permanence of the improvements in position of the teeth in orthodontic 
cases Obviously depends upon their fixation by the deposition of bone around 
their roots, and the not infrequent failure of teeth to retain their correct 
position, even after prolonged splinting for retention, shows that the bone-forming 
function will not be efficiently carried out unless it is provided for by the 
recognized stimulant. Moreover a rapid consolidation of the teeth in their new 
position is eminently desirable in view of the danger of infection which results in 
pyorrhoea if itis not arrested. Dr. Stanley Colyer was the first, I think, to observe 
how frequently the pyorrhcea patients he was asked to examine by X-rays had 
undergone orthodontic treatment in childhood. In the absence of definite proof of 
this relationship it may surely be claimed that what we know of the pathology of 
pyorrhoea favours the suggestion that ill-repaired injuries to the tooth socket, 
incidental to the moving of teeth, strongly predispose to chronic gingivitis and 
pyorrheea. For the same reason it is most important to control, by means of 
general irradiation, the subacute gingivitis which so often arises in the course of 
orthodontic treatment. This control can definitely be achieved in many cases which 
ought otherwise to be regarded as unsuitable for orthodontic treatment, and it will 
be noted that in these cases we are able to avail ourselves of both the effects of 
general irradiation, i.e. we are maintaining the epithelial defences against infection, 
and we are stimulating the formation of bone where it is wanted. 

At this point it will be well to consider whether these results can be obtained more 
readily or more economically by the older forms of therapeutics. The vitamins con- 
tained in cod-liver oil have been isolated from it, and prepared synthetically, thereby 
circumventing the violent antipathy that many children manifest against the oil, 
which, as commercially prepared, is by no means a reliable source of these vitamins. 
Calcium can be administered by the mouth in suitable doses. It must be said at 
once that the administration of calcium salts, without providing for the presence of 
vitamin D is often quite ineffective for promoting calcification of bones or teeth or 
the coagulation of blood. Some reports published by Mrs. M. Mellanby and Mr. C. L. 
Pattison [9] certainly suggest that calciferol (a proprietary preparation of ergosterol) 
is effective in controlling caries, but I have yet to be convinced that the way to stop 
the inroads of the acids and bacteria of caries is to provide for hyper-calcification of 
the tissues that lie in the line of advancing caries, and I still regard general ultra- 
violet irradiation as alone affording the means of a comprehensive attack on all the 
causes which contribute to caries—stagnation, infection, and decalcification. Neither 
should it be forgotten that, although it has only recently been possible to explain 
some of the more obvious of the benefits derived from ultra-violet rays, their good 
influence has been known empirically for at least 2,500 years and has been exercised 
upon the living organisms since its inception. 

With regard to more advanced cases of pyorrhcea in which pocketing has occurred, 
there is now a tendency amongst dental surgeons to turn again to a more conservative 
line of treatment. It is believed that, in the type of disease now generally recognized 
as ‘‘ dirt’”’ pyorrhcea—because the essential cause is neglect of hygiene—the adoption 
of an efficient hygiene will arrest the progress of the disease, but that efficient hygiene 
is only possible when the pockets have been eliminated, so that free drainage and 
thorough cleansing of the exposed root surfaces can be secured. It is too soon, 
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however, to speak with confidence of the success of gingivectomy coupled with the 
habitual cleansing of the interspaces, although the results are obviously good, as far as 
they go, in many cases which I have seen. In other cases the local signs have suggested 
that the absence of an infective or metabolic factor has been too easily assumed in 
the presence of lowered resistance. Common prudence surely urges us not to leave 
the issue to chance when we possess in general ultra-violet irradiation an established 
means of raising the patient’s resistance to infection. As many of the severest cases 
of pyorrhcea owe little or nothing to the stagnation of dirt, it seems wiser to assume 
that the factors of infection and non-resistance, which play the major roles in these 
cases, are also operative in greater or less degree in every case of dirt pyorrhcea. 

For use in the dental surgery I am still convinced that the mercury-vapour 
lamp, slung over a pulley above the dental chair and fitted with a ring of curtain 
impervious to light, has every advantage over any other source of ultra-violet 
rays. There are no fumes, there is little heat, small running cost, no encroachment 
on floor space, no need for goggles, and no exposure which modesty might resent 
outside a doctor’s consulting-rooms. Except for the work of pioneers in this therapy 
I am sure that dental surgeons would be well-advised to have the rays applied on 
prescription by people who specialize in these things. 

The value of intra-oral irradiation still seems as questionable as when the method 
was first introduced. The ultra-violet rays which are of therapeutic value do 
not penetrate the tissues beyond the depth of 0°1 millimetre and it is doubtful 
whether any of the reactions which follow irradiation of the skin occur when 
mucous membranes are irradiated. These cavities have had no opportunity of 
developing the response to light stimulation which the skin has acquired in the 
process of evolution, and the mouth by reason of its irregular shape and moisture is 
unfavourable. 

A localized burn which can easily be produced by the water-cooled Kromayer 
lamp may serve as a blister or counter-irritant, such as was practised by the 
physicians of bygone days, and will tend to sterilize the surface of a septic wound. 
Mixed rays applied to eosin-painted gums that are the seat of chronic hypertrophic 
gingivitis seem to have accelerated the cure of this condition, which does not 
respond very well to general irradiation. These mixed rays, the output of carbon 
arc, tungsten arc, or filament lamps, are valuable wherever it is desired to heat-up 
the tissues, as by a fomentation, but it is important to remember that the visible 
rays—especially those which belong to the red and yellow ranges—penetrate more 
deeply and have greater heating effect even at a slight depth, than the infra-red 
rays, and a much greater one than the ultra-violet rays. The judicious use of the 
light yielded by the domestic reading-lamp for half an hour at a time is of value in 
inflammatory conditions, such as third-molar inflammations, but the rare cases of 
lupus of the gums seem to be the only cases definitely calling for intra-oral ultra- 
violet ray therapy. 
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Mr. H. Mandiwall said that a number of children with dental abscesses had 
been treated by light, in conjunction with the usual dental treatment, at the Eastman 
Dental Clinic of the Royal Free Hospital, by kind permission of Dr. Heald (the 
President) and Mr. C. L. Endicott. . 

He (the speaker) used general, as well as local, irradiation for treating dental cases. 
For general irradiation he used the carbon are, as by that means several children 
could be given light at the same time. For local irradiation he used the Kromayer 
lamp. Exposure for general treatment began with two minutes each way at 36 in. 
back and front, and increased by two minutes every other day until the maximum 
of fifteen minutes each way was reached: this was given for two weeks three 
times a week. For local irradiation the gums and teeth received light at 2 in. for 
half a minute, to begin with and the dose was increased by half a minute every 
other day until the maximum of two minutes was reached; this dose was given 
for as long as the general treatment lasted. 

To sterilize the root-canal he found ionization of great value. He used a 3% 
solution of zine chloride in the tooth with a platinum needle on the positive pole. 
The duration lasted according to the number of milliamperes that the patient could 
bear with comfort. He followed the rule of 30—that is, 30 divided by the number 
of milliamperes would be the time of duration for ionization. After each treatment 
the root-canal was sealed, and he found that about three sittings were sufficient to 
obtain the negative report from the bacteriological examination of the paper point 
which had been left in the root-canal for three days. 

The other conditions in which light treatment had proved useful, were fractures 
of the mandible, neuralgia, and buccal ulcers; it was also useful for regenerating 
bone after apicectomy. Close co-operation between the dental surgeon and the 
physio-therapeutist was absolutely necessary, unless the dental surgeon himself was 
prepared to carry out the light treatment in his own surgery. 

[Skiagrams illustrating the results obtained in Mr. Mandiwall’s cases were shown 
on the screen by the epidiascope.} 


Dr. Albert Eidinow said that although Mr. Talbot and Mr. Mandiwall had 
carried out their work so well that as individuals he must forgive them, he felt that the 
general application of ultra-violet rays to the normal skin was beyond the province 
of dental surgeons. He fully agreed, however, that the inter-oral administration of 
ultra-violet rays in conditions of dental disease was the justifiable work of the 
dental surgeon. 

Mr. Talbot and Mr. Mandiwall had given an amazingly good demonstration 
of the influence of ultra-violet rays on calcium metabolism and in increasing 
blood-resistance. The irradiation of the normal skin activated vitamin D, and 
increased the blood calcium metabolism and in this way improved the calcification 
of teeth. 

Personally he would have used a different technique in irradiation of the skin 
and would have exposed a small area of skin, roughly 10 by 12 in., and applied a 
definite erythema dose. At each treatment, a different area of skin would be 
selected. This he considered the best way of increasing blood resistance. Regarding 
the intra-oral administration of ultra-violet rays, when the local effect caused a 
counter-irritation, increasing the local capillary blood supply, it was to be remem- 
bered that in the mouth there was very little fatty sterol, so there could be little 
activation of vitamin D, as the sweat-glands and sebaceous glands which formed the , 
threshold of sterols were absent in the mucous membrane of the mouth. 

It was possible to demonstrate the intensive dilatation of blood-vessels produced 
by ultra-violet rays and also the fact that this dilatation persisted for many months 
after irradiation. These facts could be demonstrated by the subcutaneous injection 
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of histamine. The old irradiated areas would flare up from five to ten minutes after 
the injection of histamine. 

It was necessary to insure a good drainage before an inter-oral application of 
ultra-violet rays. For this reason the intra-oral application of such rays was best 
controlled and administered by the dental surgeon, because, failing efficient drainage, 
the infected teeth would flare up and aggravate underlying disease. 

Regarding the relief of pain following the extraction of teeth or a bad facial 
neuralgia, he considered that the local application of infra-red rays, especially the 
luminous and short infra-red rays, was by far the best therapeutic agent. 

Mr. C. L. Endicott also took part in the discussion. 
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DISCUSSION ON SHORT-DISTANCE LOW-VOLTAGE 
X-RAY THERAPY 


OPENING PAPER 
By Professor H. Chaoul (Berlin) 


ABSTRACT.—Short distanee X-ray therapy is characterized by the application of a very 
high dose to the diseased area only; the surrounding and underlying healthy tissue, being 
spared irradiation, is therefore able to assist the process of repair. Distribution of the dose is 
obtained by providing for a steep energy gradient within the tissue and by using metal 
applicators with fields of entry from 9 to 25 sq.cm. The short focal distance required is 
made possible by a monopolar X-ray tube of unusual design run at a constant potential of 
60 kv., the total filtration amounting to 0-2 mm. of copper. 

Doses of 300 to 500 “rr” are administered every day for from two to four minutes. The 
total dose applied to the patient during two to four weeks is from 5,000 to 10,000 “r”. From 
these data it is apparent that the new X-ray therapy has many features in common with 
ordinary radium therapy. 

Up to the end of 1935 281 cases had been treated by this method, the time of observation 
extending up to four years. The statistics include cases of cancer of the lips, the oral 
cavity, the eyelids, forehead, nose and ear, and on the surface of the trunk and limbs. 

The possibilities of the method are, however, by no means restricted to tumours located 
on, or near, the surface of the body or in body cavities. Recently its scope has been 
extended to the treatment of deep-seated tumours, notably tumours of the rectum, made 
accessible by surgical operation. The results obtained in these cases are very encouraging. 
For instance, the first patient treated by this method two years ago has enjoyed perfect 
health and is pursuing his normal occupation. 

In the case of tumours of large size or with many metastases, or having previously 
undergone intensive X-ray or radium treatment, the method is contra-indicated. 





RESUME.—La radiothérapie 4 courte distance est caractérisée par |’application de trés 
hautes doses 4 la région malade seule; les tissus sains situés autour et en dessous de cette 
région ne sont pas irradiés, de sorte qu’ils restent capables de prendre part 4 la réparation 
snivant l’irradiation. La distribution voulue de la dose est obtenue par la production d’une 
diminution rapide d’intensité A l’intérieur des tissus, et par l'emploi d’appareils en métal 
donnant un champ d’irradiation de 9 4 25 cm*. La courte distance du foyer qui est nécessaire 
est obtenue par l'emploi d'un tube monopolaire de nouveau type, 4 une tension constante de 
60 kv., donnant une filtration totale équivalente 4 0-2 mm. de cuivre. 

Des doses de 800 4 500 “r” sont administrées pendant 2 4 4 minutes tous les jours. La 
dose totale, appliquée au cours de 2 4 4 semaines, est du 5,000 4 10,000 “r.”” Ces données 
montrent que la nouvelle thérapie A rayons X a beaucoup de points de ressemblance 4 la 
thérapie ordinaire au radium. 

A la fin de 1985, 231 cas avaient été traités par cette méthode, avec une période 
d’observation s'étendant jusqu’é 4 ans. La statistique comprend des cas de cancer des 
lévres, de la bouche, des paupiéres, du front, du nez, des oreilles et de la surface du tronc et 
des membres. 

L’utilité de cette méthode n’est pas limitée aux cas de tumeurs situées 4 la surface ou 
prés de la surface du corps, ou dans les cavités accessibles. Récemment elle a été appliquée 
aux tumeurs profondes, notamment du rectum, rendues accessibles par la chirurgie. Les 
résultats obtenus dans ces cas sont trés encourageants. Par example, le premier malade 
traité par cette méthode il y a deux ans est en parfaite santé et fait son travail ordinaire. 

Cette méthode est contre-indiquée dans les grandes tumeurs ou quand il y a de nom- 
breuses métastases, ainsi que dans les cas qui ont été vigoureusement traités par les rayons 
X ou par le radium. 

May—Raptio.) 1 











792 Proceedings of the Royal Society of Medicine 16 


ZUSAMMENFASSUNG.—Die Nahbestrahlungs-Réntgentherapie ist durch eine grosse Héhe 
der dem Krankheitsherd verabreichten Dosis charakterisiert, wobei jedoch das umgebende 
und darunter liegende gesunde Gewebe von Strahlen verschont bleibt und deshalb im 
Stande ist, die folgende Heilung zu unterstiitzen. Die gewiinschte riiumliche Dosisvertei- 
lung erhiilt man durch einen steilen Energieabfall im Innern des Gewebes und Verwendung 
von Metalltubussen mit Feldern von 9-25 qem. Flicheninhalt. Der hierfiir erforderliche 
kurze Fokus-Hautabstand wird erzielt durch Verwendung einer einpolig geerdeten 
Réntgenréhre neuartiger Konstruktion, die mit einer Gleichspannung von 60 kV betrieben 
wird; die Filterung betriigt dabei insgesamt 0,2 mm. Kupfer. 

Bei der durchgebildeten Bestrahlungsmethode werden tiigliche Dosen von 3-500 “r” 
innerhalb von 2-4 Minuten verabfolgt. Die insgesamt wiihrend 2-4 Wochen gegebene Dosis 
betriigt 5-10,000 “r.’”’” Aus diesen Angaben ist ersichtlich, dass die neue Réntgen-Therapie 
vieles mit der gewohnlichen Radium-Therapie gemein hat. 

Bis zum Ende des vorigen Jahres wurden 231 Fiille in dieser Art behandelt, wobei sich 
die Beobachtungszeit bis auf vier Jahre erstreckt. Die Statistik enthiilt u. a. Fiille von 
Lippenkrebs, Tumoren der Mundhohle, der Augenlider, der Stirn, der Nase und des Ohres 
sowie allgemein von Stellen an der Oberfliiche des Rumpfes und der Gliedmassen. 

Die Anwendbarkeit der neuen Methode beschriinkt sich jedoch keineswegs auf Tumoren, 
die an der Kérveroberfliiche oder dicht darunter, oder aber in Kérperhéhlen liegen. Sie ist 
niimlich auf tief sitzende Tumoren ausgedehnt worden, insbesondere auf Rektum- 
Karzinome, welche durch vorhergehende chirurgische Operation zugiinglich gemacht 
werden. Die in dieser Weise erzielten Resultate sind sehr ermutigend, beispielsweise 
erfreut sich der erste in dieser Art geheilte Patient seit seiner Behandlung vor zwei Jahren 
voélliger Gesundheit und geht seinem normalen Beruf nach. 

Falls es sich um Tumoren grossen Umfangs oder solche mit zahlreichen Metastasen 
handelt, oder falls eine intensive Réntgen- oder Radiumbestrahlung vorausgegangen ist, ist 
die neue Methode kontra-indiziert. 


The subject of this discussion is a new development in X-ray therapy which aims 
to replace the use of radium. Low voltage roentgen irradiation is concentrated upon 
a field usually about one inch in diameter and brought within two inches of the tissue 
to be treated. This method has developed out of a comparison of the action of radium 
with that of roentgen-rays. My working hypothesis has been that the superiority of 
radium to that of roentgen-rays—which was frequently observed—was not due to 
the quality of the rays, but solely to the physical properties and conditions of their 
application. 

Hence there was good reason to believe that similar results to those obtained by 
radium would be obtainable by roentgen-rays, if they were applied to the patient 
under similar conditions. This similarity was aimed at with reference to the dose- 
distribution through space, the time factor, and the total dose administered. The 
characteristics of our technique may be briefly summarized as follows :— 

(a) Short focus-skin distance (normally 2 in.). 

(b) Low-voltage roentgen-rays (60 kv.). 

(c) Little filtration (total 0-2 mm. copper). 

(d) Localizing by an applicator to protect normal surrounding tissue (small fields not 
exceeding 4 sq. in.). , 

(e) Fractional dose by time spacing (total treatment time two to four weeks). 

(f) Concentrated daily doses (300-500 ‘‘r’’ administered in two to four minutes). 

(g) Large total dose (5,000 to 10,000 ‘* r”’ administered in two to four weeks). 


All these conditions, so far as they refer to the equipment, are incorporated in 
an X-ray tube of unusual design in which the focus is situated at the extremity of 
along metal tube. In this way it is made possible to obtain the desired geometrical 
dose distribution by observing the conditions of application mentioned above. 

The first diagram (fig. 1) illustrates the depth dose distribution. The lower 
black line represents the new method. The rapid decline of the intensity with the 
depth will be noticed. The upper line represents ordinary deep therapy. Here, 
the dose decreases very slowly with increasing depth. At three centimetres depth, 
for instance, it is still some 70% of the value at the surface. ' 
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Fig. 2 shows the dosage distribution under like conditions in a water phantom. 
The picture at the left was given by deep therapy ; the central picture by radium in 
five millimetres distance; and the one on the right by the new method. The 
resemblance between the two last distributions is evident. These measurements 
have been confirmed by Morison, Hugo, and Mayneord. 


Dosage 1007 



































38 36 ! 2 3 4cm Deptn 


Fig. 1.—Percentage depth dose (comparative curves). 
——F.S.D. 5 cm.; aperture of applicator 4 cm. diam.; field 12-56 sq. cm.; 60 kv. at 4 ma.; 
filter 0-2 mm. copper; H.V.L. 0-13 mm. copper. Measured in water. 


-—— F.S.D. 80 cm.; field 10 x 15 = 150 sq. cm.; 175 kv. at 4 ma.; filter 0-5 mm. 
copper + 0-5mm. aluminium; H.V.L. 1-0 mm. copper. Measured in water. 








a b c 
Fic. 2.—Photographic representation of dosage distribution, measured in a water phantom. 
a = 30 cm. F.S.D., 165 kv., 4 ma.; filter 0-5 mm. copper + 1-0 mm. aluminium; H.V.L. 0-9 
mm. copper ; field 8 x 10 cm 
b = 40 mgm. radiam element; support 3 cm. diam. ; distance 0-5 cm. 


c= 5 em. F.S.D., 60 kv., 4 ma.; filter 0-2 mm. copper; H.V.L., 0-18 mm. copper. Field: 
Circle of 2 cm. diam. 


The diagrams explain the aim of our method. While a very high dose is 
administered to the tumour, the surrounding unaffected tissue is spared irradiation 
and therefore assists in the generalcure. This-point seems to us the main reason for 
the good results obtained. 

Now consider the clinical aspect of the subject. The new treatment can be 
applied not only to cases of early growth but also to ulcerated and infiltrated tumours 
which cannot be treated in any other way. Recently the scope of the method has 
been extended to the treatment of deep-seated tumours, notably tumours of the 
rectum. For applying the X-ray tube it is necessary to remove the lower part of the 
sacrum and to open up the rectum by operation. All such cases will respond better 
to this new treatment than to radium. 
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TABLE I,—SKIN CARCINOMATA. 











(a) = non- . Free from Recurrence Time ot observation in years 
Localization — infiltrating Pa primary or not — 
S$  (b) = infiltrating MCt@st@ses ey mptoms healed over4 upto4 upto’ upto? upto) 
Forehead ... wae 13 (a) 1l — 11 -- 1 3 1 2 4 
(b) 2 _ 2 — — _ sons 1 1 
Cheek ae soe 14 (a) 9 — 9 — _ 3 2 8 1 
(b) 5 — 5 _ -- 1 1 1 2 
Nose ar pum 29 (a) 21 =e 21 — 1 3 2 8 1 
(b) 8 1 7 1 _- 1 2 2 2 
Ear oe oe 11 (a) 5 — 5 — -- 2 1 1 l 
(b) 6 2 5 1 _ — 1 3 l 
Eye aa a 20 (a) 15 = 15 _ 1 1 3 6 4 
(b) 5 1 4 1 -— _ 2 2 - 
Scalp Be ae 2 (a) 2 -- 2 — — _ _ _ Q 
(b) — ~ - _ - - - = = 
Rest of the facial skin 11 fa) 7 _ 2 1 1 1 2 - 
(b) 4 2 i 2 — - _ 2 - 
Trunk and extremities 9 (a) 5 l 5 — —_ 1 1 3 - 
(b) 4 _ 4 _ a 1 2 1 _ 
Total number <- (a) 75 7 105 7 4 17 19 37H 
(b) 34 
Total successes: 93-5%, 
TABLE I1—CARCINOMATA OF THE LIPS. 
(a) = non- . ; ; ~wation i 
: Psa A ; " Free from Recurrence Died from Time of observation in years 
Localization —— @) onan s h. - primary or not another i pits 
‘AY ademas” —— see healed cause over4 upto4 upto3 upto? upto! 
Upper lip 4 (a) 8 1 3 _ _— 2 — —_ l 
(b) l 1 1 = ae = = — 1 in 
Lower lip 22 (a) 11 8 11 _ — 1 1 2 $ 3 
(b) 9 2 9 -- lpneumonia — — 2 5 l 
(ce) 2 2 1 2 — oe _ — aa - 
Total 26 (a) 14 yg 25 2 1 1 3 4 9 6 
number (b) 10 
(c) 2 
Total successes: 88-5%, 
TABLE III.—CARCINOMATA OF THE ORAL CAVITY. 
Number = P With Free from Recurrence Time of observation in years 
Localization of - = ope —_ glandular primary or not -_ ~ — - 
cases . (0) = inoperable metastases symptoms healed over4 upto4 upto3 upto? upto! 
Tongue oo din 13 (a) 9 , 2 8 8 —_ 1 1 3 l 
(b) 4 3 3 4 sai wii ps Soa ra 













Tonsils (b) 4 8 4 2 1 _ one _ l 


(b) 













Buccal mucous mem- 
brane 
Floor of mouth (b) 


(b) 








Roof of mouth 
Upper jaw. 
Total number 


Total successes: 53-6%, 
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TABLE IV.—CARCINOMATA OF GLANDULAR ORGANS AND THE RECTUM. 


Type of the tumour 


Cercinomata of the parotid gland 
and mixed tumours 


(arcinomata of the thyroid gland 


Carcinomata of the rectum prepared 
for treatment by operation 
Mammary carcinomata— 
(a) Primary tumour 


(b) Recurrence after radical.ampu 
tation 


(c) Paget 


Total number 


Numbe 
Localizat ior of 
cases 
Forehead 2 
Neck . . 
Chin ... Pe 
Trank : eee 4 
Poot ... 
Total number ... eee 12 
Localization _ - ; 
Mamma ae 3 
Tonsils “ ite l 
Neck ... 
Lower eyelid ... oe l 
Dorsum of foot ed 2 
Forearm - = l 
Total number... os ll 


7" Free from Recurrence 
Ofeases metastases Primary of not 

_— — symptoms healed 

9 8 9 2 

6 — 6 3 

4 — 4 _— 

12 7 9 

10 9 6 5 

1 1 4 _ 

45 20 38 16 


Total successes: 64-4% 


TABLE V.—MELANOBLASTOMA, 


Free from Recurrence 


=. = L fan or not 
= 1 , 
2 si 
— 1 = 
- 4 aa 
2 l 
10 2 


Total successes: 83-3%, 


TABLE VI.—SARCOMATA, 


; Free from Recurrence 
metastases pr, 
3 l 2 
1 av 
2 3 1 
— 1 fs 
ios 2 1 
og 1 a 
5 “9 — 


Total swecesses: 68-6% 


Time of observation in years 





over4 uptod upto’ upto2 uptol 

— 1 2 1 8 
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— — _ 2 2 
— - _ 5 

- - - 2 3 

-— _ _ - 4 

1 3 12 18 


Time of observation in years 


_ a 
over4 upto4dup to3 upto2 uptul 





-_ = 1 1 ine 
_ - - = 2 
- - - = 1 
- — 2 2 
- — 1 2 oa 
- = oe om oe 


Time of observation in years 





over4 upto4 upto’ upto2 uptol 
= — 1 — - 
_ - — _ 1 
_— — _ 1 1 
eal one 1 a _ 
—_— — _ _ 1 
uae _ ons 1 oa 
o-oo ee 
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Tables I to VI.—These tables are, I hope, self-explanatory. Till the end of last 
year 231 cases were treated by our new method, with the time of observation 
extending up to four years. In 81% of the cases an absolute freedom from any 
symptoms has been attained. These figures will show sufficiently, 1 believe, that 
the new treatment is, with such cancer cases, a good deal more useful than ordinary 
deep therapy, which, with many of these cases, would fail. They indicate besides 
that the results obtained in this way do not only equal, but surpass those obtained 
by radium treatment. (See figs. 3 to 5.) 











Before treatment. After treatment. 


Fic. 8.—Treatment time four weeks. Total dose primary tumour three fields with 2,000 ‘‘ r” each; 
glands 5,300 ‘“‘r’’. Daily dose 600 “r’’. Under observation since 30.6.82 

































Before treatment. After treatment. 


Fic. 4.—Treatment for fourteen weeks. Total dose nine fields each 6,000 ‘r”. Daily dose 300-500 “r”’. 
Under observation since 7.8.35. 
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Fic, 5a Before treatment. Fia, 5b. 








After treatment 


Fic. 5¢c.—Treated for twenty-two weeks. Total dose 24,400 ‘‘r” in three series. 
Daily dose 300-400 ‘‘r". Under observation since 10.4.33. 


It may be urged that many of these cases could be treated by radium, but the 
economic difficulty is a serious one. In Germany there are 15 grm. of radium 
available for radiation therapy. At least 200 grm. would be necessary. The cost 
is prohibitive. 
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No country is possessed of sufficient radium to treat all the cases requiring 
treatment. Even the huge quantity of 90 grm. which is available in England, is 
insufficient. Low-voltage short-distance therapy, however, makes possible the 
treatment of all suitable cases at a small cost and can, therefore, be executed in 
every country, even in those with limited financial resources. 

{Professor Chaoul then showed a cinematograph film illustrating a number of 
cases and the technique of the new method.] 


Professor J. M. Woodburn Morison: If you talk to a physicist about this 
form of therapy, he will tell you that the principle of the tube is similar to that 
with which Lenard was working in 1894—in other words, that the X-rays are being 
produced through what might be termed a transmission filter. On the other hand, 
if you discuss this question with one of the older radiologists, he will probably tell 
you that he was using low-voltage therapy over thirty-five years ago; obviously, “there 
is no new thing under the sun.”” The apparatus and the tube are very different from 
those which the early workers had. The method of treatment is also very different, 
the fields being small, averaging 10 to 15 sq. cm., and not exceeding 25 sq. cm., the 
focal skin distance from 2 to 5 cm., the X-rays being generated at a constant voltage 
of approximately 60 kv., with 4 ma. tube current. The tube is so designed as to 
have the source of radiation at one end of an earthed metal tube, the rays emerging 
through the target of gold-plated nickel and the water-cooling jacket. These 
normally constitute the sole filters employed, equivalent in all to approximately 
0°2 mm. nickel. The mean wave-length is roughly 0°32 A.U. The field is limited by 
metal applicators slipped on to the end of the tube, these applicators also ensuring 
the focal skin distance desired. The treatment is based on the theory, held by many 
radiologists, that there is no difference between the clinical effects of the same dose 
of X-radiations of different wave-lengths, the important factors being the energy 
absorbed per cubic centimetre, and the time spacing of the irradiation. In this 
method of treatment, the healthy surrounding tissues are spared irradiation as 
much as possible, and it is held that this facilitates subsequent repair. It should 
also be noted that the distribution of radiation in the tissues with small focal skin 
distances is similar to that obtained with radium surface applicators and “ bombs.” 
Tn addition, the high dosage rates available from X-ray apparatus make possible the 
treatment of a large number of patients in a given time with an initial financial 
outlay which is small compared with that involved in the purchase of the equivalent 
radium. The difference due to dosage rate is supposed to be of little importance, 
provided the fractionation of the dose is maintained. The results obtained at the 
Cancer Hospital have been similar to those described by Professor Chaoul. His 
method has been closely followed, the daily dose being approximately 400 “r”’ per 
field measured with back scatter, the total dose depending to some extent on the 
reaction of the lesion. The extent of both erythema and pigmentation depends very 
largely on the usual factors, such as region of the body, condition of the skin, vascu- 
larity of the subcutaneous stratum, coloration of the patient and soon. The edge 
of the erythematous area is very sharply marked, corresponding to the rim of the 
applicator. A total dosage of 5,000 to 6,000 “ r”’ per field, spread over twelve to fifteen 
days, is one commonly in use. There are no constitutional after-effects, and it can 
be said that the resultant skin reaction and subsequent skin healing are similar in 
every way to those described by Professor Chaoul. 

The cases, so far treated, comprise: Epitheliomata of lips, floor of mouth, 
alveolus, tongue, cheek, palate, tonsil, and pharynx, recurrent nodules in cancer of 
the breast, cancer of the rectum after operation, in fact, cancers that are accessible, 
or have been made accessible by operation. The problem of metastases still 
remains with us, and is one that cannot be completely solved by any form of 
irradiation treatment. This new method has already found a useful place in the 
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treatment of malignant disease. It is still in its infancy, but the day will come 
when more of the inaccessible cancers will be made accessible by surgical procedure. 
It is not to be regarded as a rival method of radiation treatment, but rather as 
a new and valuable addition, very suitable for the treatment of accessible lesions. 
There is room for all the methods—radium, high-voltage X-rays, and low-voltage 
X-rays—but all methods of irradiation treatment are open to the criticism that they 
are only effectively dealing with the local lesion. 

Many cases of accessible cancer can be cured by radiation therapy. The earlier 
they are treated, the better and more certain is the result, but it is well to remember 
that if even all cases of cancer could be successfully treated by any method of 
irradiation, new cases would always be occurring and requiring treatment. In other 
words, the cause, whatever it is, has not been dealt with. It may be that more 
radium is required in this country, but it is the experience of almost ail radium 
centres, that they require, in conjunction with radium, a high-voltage X-ray 
apparatus, and a low-voltage short-distance apparatus should now be added. 


(Lantern slides were shown of a number of cases before and after treatment. | 


Dr. J. F. Bromley: The use of relatively low voltages in X-ray treatment 
dates, of course, from the earliest days of radiology. Benoist [1] writing in 1901 
brought out his ‘‘ penetrometer” which was widely adopted for medical work, and 
“Benoist No. 4 to 5” was considered a “ useful hardness for curative work ’’ [2] (equal 
to about 40 kv.). As workers began to appreciate that wave-length was a function 
of voltage, many of them naturally desired to experiment with higher voltages, 
their experiences being limited by contemporary efficiency of their machinery. 
Certain observers, notably Finzi [3] showed a definite improvement in results as the 
voltage and filtration were raised and the wave-lengths of the beam became shorter 
and more approximated to the homogeneous. Inspired by his example, other English 
workers turned their researches towards the short wave-lengths, and the lower 
voltages fell to some extent into disrepute—at any rate as regards their effect on 
malignant cells. The work of Coutard and others on protracted fractionation marked 
a new epoch in radiation treatment, and experiments were pushed forward enthusi- 
astically in the higher voltages. The time was ripe for some fresh work in the lower 
voltages and “ contact therapy,” as advocated by Professor Chaoul, takes advantage 
of the experiences of earlier workers without departing from modern principles of 
dosage. It also takes advantage of modern X-ray engineering principles, to bring the 
source of X-radiation into direct contact with the pathological area, without electrical 
danger to the patient. I need not here enter into mechanical details as to how this 
is effected. It is sufficient that the tube is quite shock-proof, and that the source 
of X-rays is close to the end of a cylinder 2-5 em. in circumference and 15 cm. long, 
which projects from one end. Such a tube has been used by Martius [4], Schaefer 
and Witte, of Goettingen [5] in gynecological work, and Chaoul and Adam of Berlin 
in the general treatment of malignant tumours. At first the two last workers used 
high-voltage well-filtered radiation (180 kv.,0°5 A.U., 8 cm. F.S.D.) and high dosage 
rates (8,000 ‘“‘r” in twenty-one days) [6], but have lately modified their 
technique [7], in deference to certain pathological views which we must consider in 
due course. 

The fundamental principles on which this method of treatment rests, have been 
well stated in a preliminary note in the British Medical Journal, by Morison, Hugo, 
and Mayneord [8]. To facilitate discussion they may be re-stated, but in a slightly 
different order :— 

(1) There is no difference between the clinical effects of the same dose of 
X-radiations of different wave-lengths, the important factor being the 
energy absorbed per cubic centimetre and the time-spacing of the doses. 

May—Rapiou. 2 * 
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(2) The distribution of radiation in the tissues with small F.S.D. is similar to 
that obtained with radium surface applicators and “bombs.” The high 
dosage rates available from X-ray apparatus make possible the treatment of 
a large number of patients in a short time with a smaller financial outlay 
than is the case with the equivalent radium. 

(3) The healthy surrounding tissues should be spared as much as possible so 
as to expedite and aid subsequent repair. 

(4) The difference of dosage-rate is of little or no importance, provided the 
proper time-spacing of fractions is maintained. 


The above statements all need very serious consideration, as many radiologists 
of repute—whose views cannot be lightly set aside—may not entirely agree with 
them. They cover a wide ground and illustrate admirably—if illustration were 
needed—the need for co-operation between the physicist, the radiologist, and the 
pathologist. 

The first point is a biophysical one of great complexity and includes “ selective” 
and “‘ differential” action. Definite satisfactory evidence on either side appears to 
be scanty. It can readily be established that the range of electrons set free by 
roentgen radiation increases, roughly, in a manner proportional to the energy of the 
quantum (or photon). It is reasonable to expect that the destructive action of these 
electrons is also proportional to their range, and therefore to the energy of the 
quantum. According to Mayneord [9] for X-rays longer than about 0-1 A.U. (200 
kv. average) there is only a slow change with wave-length in the total range of all 
the electrons produced, but for radiations of shorter wave-length the integral range 
and speed of resultant electrons increases rapidly with decrease in wave-length. 
Supposing for a moment that only one hit by an electron were required to puta 
cell out of action, then the gamma rays would be expected to be definitely more 
destructive than radiation of longer wave-length. It is not likely that this simple 
statement is true, as it is obvious that high speed electrons leave less energy behind 
per uuit path, and therefore more hits by these electrons may be required to cause 
cell destruction. This effect leads to an expected equality of wave-lengths if the 
number of hits required is large. 

The physicists, therefore, are apparently prepared to provide a theory that will 
either explain selectivity or non-selectivity according to which proves correct. Their 
opinion seems on the whole to favour the former, and if this opinion eventually 
proves well founded, the work of Wilson [10] may be of importance. He shows 
that the radiation at a depth of 10 cm. in radium beam therapy is 80% of the 
quality of the original beam, whereas Clark and Rees [11] find that in the case of 
200 kv. X-ray therapy at the same depth, only about 33% is of the quality of the 
original beam, the remainder being scattered radiation of a longer wave-length. 
Percentage depth dose may not then be the all-important factor in radiation therapy, 
and the quality of that dose may play a part. The Chaoul method will help us to 
answer the question as to selectivity or non-selectivity, or possibly the use of radium 
beam therapy alongside deep X-ray therapy may give the answer, since here the 
selectivity, if it exists, is magnified. 

Incidentally it should be clearly appreciated by exponents of very high voltages, 
that the wave-length in the tissues is on the whole much longer than that of the 
incident beam, owing to Compton effect. 

On the clinical side it may be permissible to quote here one rather interesting 
report. 

Collin [12], reviewing over 100 cases of cancer of the lip, treated at the Foyer 
du Radium de Copenhague, in 1918 to 1928, states that of 53 cases treated by 
radium only, 46 were welland 7dead. Of 17 cases treated by radium to the primary 
and hard rays (0°5 cu + 3 al, 140 kv. 2 ma.) to the glands, 7 were well and 10 had 
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died from metastasis, while of 43 treated by radium to the primary and “ soft” rays 
(3 mm. al) to the glands, 41 were alive and 2 dead from.metastasis. 

The second point is largely a physical one and has been investigated by Ernst, 
Frick, Ott [13], Friedrich, and Mayneord. By the kindness of the last worker I am 
permitted to show an illustration of the type of isodose curves obtained in a water 
phantom at 5 cm. focal surface distance, at 60 kv. with a circular applicator 4 cm. 
in diameter. 

Points 3 and 4 are of particular interest to the radiologist, and have been 
placed last in order to deal with them in greater detail. Point (3) is particularly 
important, as if admitted and followed to its logical conclusion, it must result in 
drastic modification of many generally accepted principles and therapeutic techniques. 
At first sight the idea is an attractive one—a certain definite area is affected by 
malignant disease and this receives a vigorous dose of radiation of a wave-length 
calculated to give a path of maximum sinuosity to the resultant secondary electrons, 
while all around healthy tissue uninjured by radiation effects is waiting to grow in 
and absorb the dead cancer cells and heal the diseased area. Consideration of the 
literature brings to light the interesting fact that an enormous amount of work has 





Fic. 1.—Isodose curves in water. (Mayneord,) 


been done on the effect of radiations on cancer cells, and on the blood, but that 
observations of the fixed cells around a malignant tumour—or apart from malignancy 
—are not so numerous, the best authority being H. A. Colwell [14]. Like so many 
debatable subjects, the more one considers it, the more bewildering does the 
evidence become, but it is so important that no apology is needed for drawing 
attention to some of the work on the subject. 

The damaging effect of X-rays on normal tissues has been referred to from 
earliest times. Hirsch [15], Jungling [16] and others refer to the fact that the 
endothelial cells of the blood-vessels immediately beneath the skin, and especially 
the capillaries of the stratum corneum, are particularly sensitive, and that X-ray 
doses of any quantity also injure the epithelium of the fixed connective-tissue cells 
and lymphatics, and Rost [17] has mentioned the “ radiosensibility of the 
connective tissue cells, especially the young fibroblasts.” On the other hand, Ewing 
emphasizes the resistance of normal lymphocytes and hyperplasia of reticulum cells 
when irradiated [18], but Goodfellow [19] states that therapeutic doses of 
irradiation result in leukopenia and lymphopenia due to one or more of four 
changes: (a) Destruction of cells in the circulation ; (b) damage to lymphogenic 
tissues and leucopoietic organs by liberated leucotoxins ; (c) abnormally rapid death 
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of circulating, leucocytes, leading to early senility and death; (d) destruction of 
many lymphocytes in the circulating blood and withdrawal of great quantities of 
these to the bone-marrow. 

All clinical experience teaches that the blood- and lymph-supply of a tumour 
should be interfered with as little as possible. Cade [20] considers that it is not 
good practice to perform a block dissection of the neck before a primary tongue 
carcinoma is irradiated, and numerous authorities have pointed out the different 
results of irradiating a “ straight-forward " lingual carcinoma and that supervening 
on chronic syphilitic glossitis [21]. In other words, satisfactory healing would 
appear to be dependent on two factors : (1) “ radiosensitivity ’—an inherent property 
of the cell, and (2) a good blood supply and healthy condition of the surrounding 
tissues; and there is other evidence that the destruction of cancer cells is all 
important, while the reactive matrix should be spared. Some years ago, Fischer, 
Lasar, and Meyer |22|, working with Ehrlich’s adenocarcinoma and primary mouse 
carcinoma, found that the increase in virulence after transference of inoculated 
tumours from one series of animals to another, is still retained unchanged in the 
cells of the cultures in vitro, after one or two years, without any addition of normal 
tissues, but they also made the remarkable observation that carcinoma cells have 
extraordinarily slight resistance to outward influences, such as changes in hydrogen- 
ion concentration, and, further, that normal cells have much greater powers of repair 
than cancer cells, and they believed that the mechanism which stimulates proliferation 
in the malignant cell is the same as that which stimulates normal cells to regenerate. 

But other considerations also claim our attention as radiologists. We are con- 
fronted with a lesion which is not localized, but which, among other characteristics, 
has the power to infiltrate surrounding tissues, and to spread along lymphatics. 
Sampson Handley [23] has suggested that as a new growth spreads along lymphatics 
it distends them, and causes a local small-round-cell reaction around the distended 
vessels, which leads to scarring and constriction. The cells inside die, and at the 
end of the channel (i.e. skin or the next lymph node) cancer cells are free to grow, 
forming what is called a “ metastasis,” but what is really a direct extension. If 
this theory is true it is surely our duty to irradiate all lympbatic areas connected 
with a malignant focus, as heavily as possible. Carl Krebs [24] showed that when 
a sarcoma (produced experimentally by tar-painting) was implanted in irradiated 
tissue, the energy of the neoplastic tissues growth was demonstrably reduced (though 
the proportion of “takes” did not become less, nor was there apparently any 
lengthening of the duration of the animal's life). 

Prym [25] concludes that all changes produced by roentgen-rays can also occur 
spontaneously, the difference between non-irradiated and radiated tissues being at 
most, only quantitative. All the changes seen following radiation can be explained 
by a primary effect on the tumour parenchyma, and secondary changes in the vascular 
apparatus and connective tissue. In both cases there is vascular degeneration of 
the nuclei and cytoplasm of cancer cells, and the formation of foreign-body giant 
cells. ; 

These “ giant cells” are of interest to us, as they appear to play a large part in 
the removal of tumour cells damaged by radiation. Engleman [26] refers to the 
appearance of giant cells in nests of degenerating tumour cells, and McGregor [27] 
in a most interesting study of the reactions to radiation of lymph nodes containing 
squamous carcinoma, shows that they are formed from reticulo-endothelial cells 
and in some instances surround the entire cancer. There is nothing different about 
the parenchymal reticulo-endothelium in the radiated cancerous, radiated non- 
cancerous, and non-irradiated cancerous nodes, but wherever the reticulo-endothelium 
comes in contact with necrotic cancer cells (whether in radiated or non-radiated 
nodes) the same picture is seen—the reticular cells multiplying and hypertrophying 
and producing more reticulo-endothelial cells, mononuclear phagocytes, and giant 
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cells, all of which “ walk off with’ the cancer. On one side the giant cells and 
mononuclear phagocytes attack the cancer material, while on their outer side they 
are attached by numerous processes to adjacent reticulo-endothelial cells. Foreign- 
body giant cells (multinucleated) were observed in enormous numbers in many of 
the irradiated and non-irradiated nodes. This work is particularly interesting since 
some of the sections were taken quite soon after the first irradiation. In one section 
of lymph-gland from a primary carcinoma of the lip treated by 5,000 “ r” teleradium, 
and examined three weeks after the first treatment and fourteen days after the last, 
giant cells, of the foreign-body type, and reticulo-endothelial cells were present, and 
already there was some connective tissue formation. Another section examined 
sixteen days after the commencement of combined radium and high-voltage X-rays 
(2,250 “ r”’ over five days)—i.e. only eleven days after the last radiation—showed 
degenerative changes in the blood-vessels, while in some places there was complete 
necrosis of cancer cells, which lay in cysts lined by giant cells of the foreign-body 
type and reticulo-endothelial cells. In other nodes of the same area, necrosis of 
cancer cells was only partial, and strands of cancer cells invaded the remainder of 
the node. In these sections blood-vessel changes were not only degenerative but 
proliferative. 

The effect of radiation on these foreign-body giant cells is not fully understood. 
It would be expected that their nuclei or protoplasm would show signs of injury, but 
such was not the case. They had, according to McGregor, exactly the same 
appearance in the non-irradiated as in the irradiated nodes. 

Quick and Cutler [28] in a study of irradiated metastatic cervical lymph-glands, 
found that a favourable radiation effect was accompanied by a favourable reaction 
of the tissues adjacent to the tumour. This consisted of active proliferation of the 
connective tissue, proliferation of young fibroblasts, exudation of lymphocytes, 
leucocytes, and plasma cells, up-growth of new capillaries, and formation of granulation 
tissue. The tumour mass was broken up by invading connective tissue. Ewing [29] 
stated that a plasma-cell reaction was characteristic of radiation repair. After 
heavy roentgen doses he saw a very cellular connective tissue develop in radiated 
nodes. 

It would appear, therefore, that “defence” against cancer cells depends on a 
number of rather doubtful factors, and that even heavy irradiations are associated 
with changes differing only in quantity from those which are part of the body’s 
normal reaction to malignancy, or indeed to any injury, namely the formation of 
connective tissue and the arrival of small round cells and foreign-body giant cells, of 
reticulo-endothelial origin, which deal with débris of injured cancer cells. The 
function of lymphocytes in acting as a barrier against malignancy—as visualized by 
Murphy [30] must be considered doubtful when one remembers that malignant 
tumours may occur in patients suffering from lymphatic leukemia [81]. The typical 
appearance of, for example, a breast which has received heavy doses of roentgen- 
rays, suggests that once cancer cells have been killed, the body is entirely capable of 
dealing with the débris by means of phagocytes, giant cells, fibroblasts, and the 
normal process of repair. 

There remains the question of blood-vessel changes, to which reference has already 
been made. These have been studied by numerous authorities; McGregor found 
the most marked lesions in the small and medium-sized arteries. The end-result is 
an endarteritis obliterans, following hyaline degeneration of the subendothelial and 
inner part of the muscular layers. But it should be clearly appreciated that the 
earliest effect is a dilatation of the vessel—the reaction, according to Miescher [82], 
occurring as series of waves, each representing an interlude of true inflammation ; 
in other words, most cells are being brought to the irradiated area just when a 
reinforcement of foreign cells might be most useful. Soon after this the fibrous 
tissue begins to develop ; indeed it is common clinical knowledge that fibrous tissue 
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Sections or Breast CARCINOMA AFTER ROENTGEN TREATMENT (3600 “r’’ OVER FOURTEEN 
pays, REMOVAL EIGHT WEEKS LATER) SHOWING DreGENERATIVE CHANGES, AND IN SOME CASES 
A CALCAREOUS CHANGE, SURROUNDED BY ForeIGN Bopy Giant CELLS. 





Fie. 3. Fie. 4. 


Fic. 2.—The tumour area is supported by a fibrous stroma, in which there is no evidence of 
degeneration. (x 60.) Arrows indicate: Left—calcareous degeneration. Right— 
‘*Hydropic” degeneration. 

Fic, 3.—Shows a single alveolus of carcinoma, with extensive hyaline droplet degeneration, 
and infiltration with wandering leucocytes. The surrounding stroma is healthy. (x 60.) 

Fie. 4.—Giant cells, in some cases compressed against cholesterol crystals. (x 264.) 
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is an invariable accompaniment of cancer, apart from irradiation. Was it not the 
crab-like appearance of the cancerous breast, due to fibrous-tissue contraction, that 
inspired Galen in naming the disease ? 

From the above evidence, therefore, the writer would regard the damage to healthy 
tissues involved in heavy high-voltage radiation as not so severe, from the point of 
view of metastases, as might at first be imagined. No apology is needed for referring 
to the point at some length, as it is of the greatest radiological importance. 

But there remains an argument in favour of the “ Chaoul” tube that does not 
seem to have been stressed sufficiently—that of convenience. For the localized 
concave ulcerous tumour, or localized excrescence, in awkward situations such as the 
pinna, external auditory meatus, canthus of eye, ala of nose, angle of mouth, and so 
on, the new method of treatment offers considerable advantages over radium 
applicator or distant roentgen. The source of radiation can be applied practically 
direct to the tumour and is controlled with delightful ease in situations where a 
widespread reaction is not desired (as, for example, in tumours of the canthus). 

The first patient treated in our department provides a typical illustration (fig. 5). 
He had a dish-shaped epitheliomatous ulcer, on account of which the whole pinna 








Fic, 5.—Recurrent epithelioma of meatal region—typical case for Chaoul treatment. 


had been removed two years previously. The crater was over a centimetre deep 
and its mouth was 3 cm. in diameter, discharging foul pus. By delivering 10,000 
roentgens to the surface one was able to ensure that 6,000 roentgens reached the 
base of the ulcer; it healed perfectly in three months, leaving no trace. This 
patient undoubtedly did much to convince the sceptics that the new method of 
treatment was at any rate a valuable adjunct to radiation therapy. Since then a 
total of seventy cases has been treated, made up as follows :— 








Proceedings 


Site 
External ear 
Face 
Li 
Palate 
Floor of mouth 
Eyelid 
Vulva 
Hand 
Glands of neck 
Skin (neck) . 
Lupus (on) ... 
Tongue 


Site 
Bridge of nose 
Ala of nose ... 
Cheek 
Tem 
— 


ral region 
us of eye 


Multiple abdominal s sites 
Scaip 


Site 
Skin recurrences 


Site 
Parotid tumour 


Traumatic hypertrophy of conjunctiva 


Ulcerative lupus 

Multiple sebaceous cysts 
Carcinoma of jaw 

Carcinoma of rectum 
Melanotic sarcoma extensions 


Total 70 


of the Royal Society of Medicine 
EPITHELIOMA. 
: Died from Died from 
Healed Improved Worse cancer other causes 
1 _ _ _ 1 
me 1 — — an 
2 ines ‘te _— = 
a —= 2 — aa 
os = ban 1 = 
a 1 =a sate — 
1 2 — _ 
l — — —_ — 
aad 1 . = _— 
ne 1 — = ime 
_— ] a —_ 
Total 17 5 6 4 1 L 
RODENT ULCER. 
Died from Died from 
Healed Improved Worse cancer other causes 
4 4 — —_ —- 
1 3 1 — 
5 5 _ - _ 
4 4 - — _ 
2 4 — _ 
iene 1 i 
we 1 pam = - 
= 1 _ ams _ 
Total 40 16 23 ] — - 


BREAST CARCINOMA. 
Died from Died from 


Healed Improved Worse cancer other causes 
1 4 1 _ — 
Total 6 1 4 1 - _ 
MISCELLANEOUS. 
Died from Died from 
Healed Impoved Worse cancer other causes 
ite 1 _ pe aan 
— we 1 ‘tite om 
- - l — — 
on 1 a — a 
a we l siete = 
ithe 1 lei atin a 
- ] i _ _ 
Total 7 — 4 3 _ 
ALL CASES. 
Died from Died from 
Healed Improved Worse cancer other causes 
22 87 9 1 1 
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The list makes an interesting commentary on the type of case considered suitable 
for treatment, and incidentally it will be obvious to radiologists of experience that 
not every case sent has been selected. Comment on the rodent-ulcer group is 
unnecessary except to say that the earlier ones were all chosen because of difficulty 
of access, and that these did so well that this method is now routine treatment for 


rodent ulcer in the writer’s department. 


irradiation has taken place, exactly as in other forms of radiation. 
The case of carcinoma of the rectum needs explanation : The surgeon had removed 
most of the growth by the perineal route and had found some adherent to the anterior 


aspect of the sacrum. 


Great care is needed where previous 


It was possible to insert the Chaoul applicator into the 


wound and radiate the remaining growth directly, giving a subsequent course of 


high-voltage radiation over the sacrum. So far the result appears satisfactory, but 
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one would obviously only mention such a case with the greatest caution. A 
particularly pleasing feature is the treatment of carcinoma of the vulva, which is, in 
the writer's opinion, easier and more satisfactory than other methods of irradiation. 
So far only three patients have been treated; one is healed and two still on treatment 
are healing nicely. The frankly experimental nature of some of the work is reflected 
in the table, and it will be seen that some more ambitious efforts are undertaken as 
one gathers experience and confidence. Doses comparable to those met with in 
radium-therapy are well tolerated, and for rodent ulcer patients who live at a 
distance, we have not hesitated to give 900 roentgens, at a session. 

One or two notes may be offered about the broad physical principles as they 
affect the radiologist. The details have been adequately dealt with by the 
distinguished physicists already mentioned. The average wave-length at 60 kv. is 
about 0°3 A.U., and the total filtration equal to 0-2 mm. of copper. The focal skin 
distance is 3 to5cm. The backscatter from the irradiated volume is of a much 
smaller order than with higher voltages ; when measured on the abdomen, it is 
considerably less than 20%. We have found the Victoreen instrument admirably 
suited to the Chaoul apparatus, and very accurate. Mayneord has indicated that 
the intensity measured in air, although emitted from a wide area, obeys the universal 
square law, for all practical purposes. 

The circuit is the simplest possible, involving one valve and one condenser, giving 
4 ma. at 60 kv., the anode being earthed. In the following illustration (fig. 6) the 
circuit is reduced to its simplest terms, as one is frequently asked whether the tube 
can be worked off existing generating sets. 


PRIMARY 





FILAMENT: 


VALVE 
PLATE 


CONDENSER 


CATHODE 








Fic. 6. 


On a Villard circuit of course, the earthing of one end of the tube would throw 
an extra strain on the insulation of the transformer, as this would have to stand a 
higher voltage than it actually produces. This does not occur with the Chaoul 
circuit, since one end of the transformer is earthed through the milliameter. There 
appears to be no good reason why the tube could not be used with the older 
fashioned ‘ mechanical rectification” (cross-arm) type of circuit, as the positive 
side of the tube can be earthed, without throwing undue strain on the transformer. 

To sum up: The method of contact-therapy fills a very definite and useful place 
in the radiologist’s armamentarium. Its great advantage is its convenience, since the 
source of rays can be placed in direct contact with the Jesion, and the beam of 
rays is easily controlled. It offers, inthe writer’s opinion, a most interesting and 
valuable sphere of research, especially if the apparatus is made still more mobile and 
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easier of manipulation in cavities than at present. It does not replace high-voltage 
radiation, and does not absolve the radiologist from giving the same thought to 
extensions to glandular and other areas that he has given hitherto. With advances in 
technique it may to some extent replace radium in the mouth, but when one reflects 
on the ease and reasonable certainty with which combined radium and high voltage 
X-rays can be used for the treatment of cancer of the uterine cervix, one would 
hesitate very much to prophesy that this particular method of treatment, if available, 
would be seriously threatened by any other form of radiation therapy. 

In conclusion, I wish to express my thanks to Sir Herbert Austin, whose 
generosity has made this research possible, to Professor Chaoul for many lucid 
and painstaking expositions and demonstrations, to Professor Woodburn Morison for 
much kindly advice and encouragement, and to the staff of the General Hospital, 
Birmingham, particularly the honorary radiologists, for their interest and help. 
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[February 27, 1936] 


Horse-shoe Kidney 
By R. H. O. B. Rosinson, F.R.C.S. 


IN introducing the subject of borse-shoe kidney, I am moved to do so by the 
knowledge that, although the condition is almost commonplace, it is very apt to be 
overlooked. This fact was impressed upon me recently by a case admitted under 
my care with a diagnosis of carcinoma of the stomach, because symptoms of 
dyspepsia were present and a palpable abdominal tumour was noted. The more 
common error is the failure to recognize a primary horse-shoe kidney when it 
presents some complication such as hydronephrosis, with possible embarrassment to 
surgeon and patient alike. As Rovsing has said in his original description of the 
condition, to make the diagnosis it is necessary first of all to consider it. I propose 
therefore to review the subject briefly and quote in particular four cases that have 
come to my notice. 

During the last ten years only five cases have been reported to this Section, four 
by Jocelyn Swan (1926), and one by Dunhill (1932). 

Incidence.—If the condition were very rare, there would be some excuse for 
forgetting it, but in actual fact it is not so, its occurrence, as found on post-mortem 
examination, being in the ratio of one in every 600-700 bodies. Thus Botez gives 
51,504 post-mortems with 72 instances of horse-shoe kidney, or 1:715: Carlier 
69,989 with 80, or 1: 860: Motzfield 73,489 with 92, or 1: 710; Jeck 16,735 with 26, 
or 1: 643; Thompson 12,888 with 19, or 1: 700. 

The first three groups run in series that is to say, Carlier (1912) includes Botez’ 
(1912) figures and Motzfield (1913) includes both. Thompson's (1929) series is 
derived largely from Guy's Hospital for the years 1890-1909 and Jeck’s (1931) are 
from the Bellevue Hospital in New York. 

If we review the incidence in cases of urinary disease, it will be found to be 
comparatively common. Thompson found 19 cases in 2,200 post-mortems, Starr 
Judd 17 cases in 2,424 renal operations and Jeck 4 in 400; an average of 1: 125. 

Sex ratio.—In Thompson’s series of 19 cases, the ratio was 11 males to 8 females ; 
in Priestley’s (1932) series of 68 cases, 48 males to 20 females; and in Gutierrez’ 
(1932) 25 cases, 17 males to 8 females. I am unable to offer any explanation of 
the apparent preponderance, 8 to 3, in the male sex. 

Anatomy.—The typical horse-shoe kidney is joined by a bridge of tissue in front 
of the spine. In the majority of cases this bridge is formed of renal tissue and 
joins the lower poles, lying in front of the 4th and 5th lumbar vertebre. It is 
usually about 3 cm. wide and 14 cm. thick; occasionally it is fibrous. The whole 
U-shaped mass lies at a lower level than the normal kidneys and the upper poles 
are inclined outwards from the lower poles, in contradistinction to the normal 
arrangement. Further, normal rotation cannot occur, so that the pelves lie in front 
of each ascending limb of the U instead of internally, as in the normal kidney. Any 
arrest in the ascent of the kidney from the primitive position in the pelvis tends to 
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produce this effect. The whole mass is usually heavier than the normal weight of 
the two kidneys (fig. 1). 

The condition probably arises from a secondary fusion of the metanephric 
elements in the pelvis during early foetal life. This fusion interferes with ascent 
and rotation, explaining the anterior position of the renal pelves. As a result the 
major calyces look directly backwards, while some of the minor calyces are directed 
laterally, others medially. The ureters pass downwards and forwards in front of 
the renal bridge; occasionally the calyces are extrarenal and the ureters may be 
duplicated. The malrotation on the two ascending limbs may not be equal, in which 
case one side may have all its calyces on the outer side of the renal pelvis, the other 
all on the inner. The bridge usually lies in front of the inferior vena cava and 
aorta and below the inferior mesenteric artery, which helps to limit its ascent and 
also its mobility. In about 10% of cases it is entirely fibrous, occasionally cortical, 
but usually contains the whole renal parenchyma. 

The above description gives the usual arrangement, but occasionally upper pole 
fusion occurs. Beyer (1912) records this anomaly in 18 out of 262 cases of horse- 
shoe kidney, that is to say, 1:14. Thompson found 2 cases in his series of 19, 
but Priestley records only one case in 50. In upper pole fusion the suprarenals 
may be joined as well—a very important point to be borne in mind if extirpation of 





Fia. 1.—Diagram illustrating the alteration in longitudinal axis and rotation 
brought about during ascent of the normal kidney. 


a part of the kidney is contemplated. Thompson further records two cases with a 
solitary ureter draining a double renal pelvis, and one in which the ureters passed 
behind the connecting bridge. Ravasini (1934) also records a case in which the 
ureters passed behind the bridge and Jeck a case of a solitary ureter. 

The arrangement of the blood-vessels differs somewhat from that of the normal 
kidney, as in arrested ascent one or more distal mesonephric arteries persist, arising 
from the bifurcation of the aorta, the iliacs, or the inferior mesenteric artery. As 
it is of considerable surgical importance, I give Papin’s (1929) figures for the 
arrangement of the arteries in 139 cases: 1 artery for the whole renal mass, 
1 case; 1 artery for each half kidney, 25 cases; 1 artery for each half and 1 for 
the isthmus, 40 cases: 2 arteries for each half and 1 for the isthmus, 26 cases; 
2 arteries for each half and 2 for the isthmus, 20 cases; multiple vessels, 6-8 for 
each half, 27 cases. 

It will be seen that the commonest arrangement is one artery to each half 
kidney and a separate artery for the isthmus. 

Symptoms.—It is almost true to say that there are no symptoms of horse-shoe 
kidney per se and that it is only with the onset of secondary changes, such as 
hydronephrosis or calculus, that symptoms’develop. Because of the abnormal 
arrangement of the ureters and blood-vessels, obstruction to the renal outflow is 
very apt to occur; but it is interesting to note that in Thompson’s series of 19 
post-mortem specimens renal disease was found in only 3. In uncomplicated 
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horse-shoe kidney vague abdominal pain may be experienced, which is exaggerated 
on bending the trunk backwards and relieved on lying down. This is Rovsing’s 
sign; in 1911 he divided the isthmus and relieved such symptoms with a beneficial 
result. It is a very inconstant feature. 

In Eisendrath’s (1925) series of 132 operation cases comprising all those in the 
literature up to the year 1925, only 11 were of this type. 

Diagnosis.—This may be arrived at by the discovery of an abdominal tumour, 
particularly if the subject is thin; but this is uncommon. Priestley states that the 
mass was felt in 19 out of 68 cases, and Gutierrez in 8 out of 25, that is to say in 
30%. More often in the investigation of a case of renal disease the condition is 
suspected, and confirmation of the suspicion has become exact since the introduction 
of pyelography. In EHisendrath’s series of 132 cases the diagnosis was established 
before operation in only 19. 

The following are the diagnostic points in radiological investigation : The lower 
renal poles are usually invisible and the outer edges of the psoas muscles indefinite. 
Both pelves tend to be abnormally low and one or both nearer to the mid-line than 
usual. The most characteristic feature is the visualization on one or both sides 
of a calyx or calyces on the inner side of the ureter. This sign, however, is not 
infallible, as two cases have been recorded in which the calyces all lay external to 
the ureter (Gutierrez 1932, Boeckel 1929). A further point is that the ureters bend 
anteriorly to negotiate the connecting bridge and curve inwards as they pass down 
over the pelvic brim, producing a “flower-vase” pattern in an antero-posterior 
view. 

A good intravenous pyelogram may show the isthmus and indicate thereby 
whether it is composed of renal tissue or is merely fibrous. 

Gutierrez has recorded what he describes as his sign of the pyelographic triangle 
with its minimum basal angle. It is calculated as follows on the pyelogram: A 
transverse plane is drawn at the highest level of the iliac crests and the point where 
this crosses the mid-line of the body is noted. This point will be the apex of the 
triangle. Another transverse plane is drawn on a level with the disc between the 
2nd and 3rd lumbar vertebra. A vertical from the lowest and innermost calyx of 
each kidney is projected on to this plane. These two points are joined to the apex 
point and the triangle is thus marked out. The inferior angle is the basal angle. 

For normal kidneys he gives a range of from 63° to 100° with an average of 90°, 
and for 19 cases of horse-shoe kidney a range of from 7° to 36° with an average 
of 20° (fig. 2). 

Schillings and Helleputte (1935) regard this sign as of doubtful value, describing 
7 cases with a range of from 21° to 59°. In the four cases I am recording the range 
was 42° to 70° with an average of 57°. 

Zeiss and Boeminghaus (1934) give some beautiful skiagrams of the condition 
and for 26 cases the range, as estimated from their plates is 25° to 70°, average 49°. 

Description of cases.—The following four cases occurred in the surgical practice 
of St. Thomas’s Hospital during the last six years :— 


Case I.—A woman, aged 21, admitted with a history of a week's left renal pain and 
vomiting. The pain radiated into the groin. Nothing abnormal was found in the urine. 
An intravenous pyelogram showed an apparently normal right renal pelvis, rather close to 


the mid-line but at normal level, but the left renal pelvis was long, of bizarre shape, and the 
lower calyces lay internal to the ureter and opposite the 8rd lumbar vertebra. Excretion 
rate from both kidneys was normal. The pyelographic angle worked out at 70°. A 


retrograde pyelogram on the left side confirmed the previous findings. The patient was 
discharged and has remained symptom-free up to date (fig. 8, p. 17). 

Case II.—A woman, aged 58, complaining of dull intermittent pain in the abdomen and 
flanks, worse after exercise and relieved on rest. A retroperitoneal tumour was palpable at 
the level of the 4th lumbar vertebra. The urine was normal. An intravenous pyelogram 
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showed both renal pelves at a low level—the right close to the mid-line, with the lowest calyx 
over the ureter, the left elongated and inverted, with the lower calyces internal to the 
ureter (fig. 4). The secretion rate was normal on both sides, The pyelographic angle 
was 48°. A retrograde pyelogram confirmed the diagnosis and showed the flower-vase 
arrangement of the ureters. The patient had generalized visceroptosis and was fitted with 
a Curtis belt. 


Case III.—A woman, aged 44, complaining of paroxysmal attacks of pain referred to the 
umbilicus. A retrogade pyelogram showed both renal pelves low, elongated, bizarre in shape 
and with lower calyces internal to the ureters which gave a typical “ flower-vase”’ pattern. 
The pyelographic angle was 42°. An extraperitoneal exploration was carried out, but, owing 
to a very thick cortical isthmus, nothing further was done. 











Fic. 2.—Normal intravenous pyelogram illustrating Gutierrez’ basal angle. 


Case IV.—A man, aged 38, complaining of indigestion—without any definite relation to 
food—and one attack of hematuria. An intravenous pyelogram (fig. 5, p. 24) showed the 
right renal pelvis low, with a high implantation of the ureter and the appearance of extra- 
renal calyces. The left pelvis was bizarre in shape, low lying, with lower calyces internal 
to the ureter. The pyelographic angle was 70°. A right extraperitoneal approach was 
made and in view of the early hydronephrosis on the right a peri-arterial sympathectomy 
was performed. A thick cortical isthmus was present. The patient is now symptom-free. 


Complications.—By virtue of the arrangement of the ureters in relation to the 
renal pelves and connecting bridge, and also of the abnormality of .the blood-vessels, 
obstruction of the urinary outflow is only too likely to occur, and therefore the vast 
majority of cases of complicated horse-shoe kidney are due to these facts. Thus 
hydronephrosis, calculus and pyonephrosis are the predominant complications met 
with. Priestley, in his series of 50 operation cases at the Mayo Clinic, found 
17 cases of hydronephrosis, 18 of calculus, and 7 of pyonephrosis—or 42 out of 50 
cases. Eisendrath, in his series of 132 operation cases, found hydronephrosis 34, 
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Fic. 3.—Intravenous pyelogram, Case 1, 








Fic, 4.—Intravenous pyelogram of a horse-shoe kidney, Case 2, illustrating 
Gutierrez’ basal angle. 
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Fic. 5.—Intravenous pyelogram, Case 4. 


calculus 51, and pyonephrosis 7—or 92 out of 132. My own series of 74 cases 
from the literature since Eisendrath’s paper gives hydronephrosis 15, calculus 26, 
and pyonephrosis 11—or 52 out of 74. Needless to say, any type of renal disease 
may be occasionally found complicating a case of horse-shoe kidney, as the following 
figures for the above series show: Priestley: tumour 4, other conditions 4; Eisendrath: 
tubercle 13, pressure pain 11, various 16; Robinson: tubercle 5, tumour 6 (3 with 
associated calculi), cysts 3, injuries 2, pressure pain 2, various 4. 

The incidence of tubercle appears to be quite high, which is again probably due 
to obstructed drainage. 

Treatment.—I think it is fair to state that the condition per se requires no 
treatment, and in many cases, is discovered accidentally. Two of the cases I have 
shown come in this category, and I would remind you once more that in Thompson’s 
series of 19 cases only 3 showed renal disease. Further, Botez, in a series of 320 
cases, found symptoms in only 52. Surgical treatment may be called for in cases of 
renal pain and early hydronephrosis, where part or the whole of the kidney is 
virtually normal and, if damaged at all, is capable of recovery. In this type of case 
the newer forms of investigation, such as pyeloscopy, should give valuable help as 
to the necessity for intervention. In early cases regular ureteral dilatation and 
pelvic lavage may relieve stasis and infection, as quoted by Sinkoe (1932). 

Donoghue, of St. Paul (1932), recorded an extremely interesting case bearing on 
this point. His patient had a 12 years’ history of pain in the right iliac fossa, 
relieved on lying down. Cystoscopy revealed no abnormality, but pyelograms 
showed a low hydronephrotic non-rotated right half of a horse-shoe kidney and a 
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low non-rotated left half. A right extraperitoneal exposure was carried out and a 
bridge of renal parenchyma 2 inches broad divided between clamps. The right half 
was then mobilized, pushed up into a normal position in the paravertebral gutter 
and fixed. Six months later the right pyelogram was of normal appearance. Twelve 
months after the first operation the patient commenced to have pain on the left side, 
when a similar operation was performed and subsequently the left pyelogram became 
normal. This would seem to be the ideal to be aimed at, and it is interesting to 
note that, if the kidney ean be made to complete its ascent by the surgeon, it may 
grow to the normal shape. This possibility and the necessity for fixing the kidney 
was suggested originally by Papin in 1922. Im some cases division of accessory 
vessels or peri-arterial sympathectomy may be indicated in addition. Four 
additional cases of this type have been reported recently by Foley (1935). 

In cases of calculus or pyonephrosis simple pyelotomy will obviously have a 
place in treatment, but if nothing can be done to correct the pelvic deformity further 
trouble is to be expected. In performing this operation the renal pelvis should be 
incised anteriorly and particular care taken in controlling hemorrhage. 

In many cases of calculus, hydronephrosis, or pyonephrosis, the disease is entirely 
unilateral and the condition so far advanced as to make a heminephrectomy 
desirable. The same is true in cases of tumour, tuberculosis, and other rarer condi- 
tions. That heminephrectomy is feasible is now well established and the risks, 
though greater than for operations on the normal kidney, not extreme. Rathbun 
(1924) collected 52 heminephrectomies with 8 deaths and I have collected 52 since 
that date with 2 deaths. Before heminephrectomy, we must know the function of 
the remaining half kidney and whether it has its own ureter and an adequate blood 
supply. Passing the hand across the abdomen is not an infallible method of deciding 
these points, and if they are not determined before operation, conservative surgery is 
indicated, as pointed out by Judd (1922). Preliminary tapping of the hydronephrosis, 
or removal of stones, as the first stage of the operation will render heminephrectomy 
easier. Occasionally a calyx may extend into the bridge of tissue and give rise to 
difficulty, as recorded by Israel (1908), Clifford Morson (1923) and Papin (1929). 

The technical points may be summarized as follows: The best approach is the 
lumbar extraperitoneal, carrying the incision well forwards towards the mid-line, 
with division of the sheath of the rectus if necessary. The extraperitoneal 
approach is desirable, as in the majority of cases the kidney is infected and the 
stump may secrete urine after the operation. Eisendrath suggests commencing the 
operation in the lateral position and changing to the supine to give better exposure 
of the pelvis and isthmus. Separation of the half kidney should commence above, 
securing the vessels and dividing the ureter, leaving only the bridge attachment ; 
this is divided between rubber-covered intestinal clamps, dissecting up a cuff of true 
capsule to cover the raw area. Hemorrhage from the divided renal parenchyma is 
controlled by deep mattress stitches and the cuff secured. If necessary, the clamps 
may be left on the pedicle for a few days, as suggested by Judd. 

I append all the operation cases I have been able to trace in the literature, that 
is to say Hisendrath’s figures of 131 operations recorded up to 1925 and my own 
series of 124 cases from the literature since that date. It includes 50 cases recorded 
by Priestley in a single communication from the Mayo Clinic, the remaining cases 
being derived from 68 separate communications. In the 124 operations there were 
7 fatal results. 

Eisendrath’s figures are: Division of isthmus 12; heminephrectomy 63; 
pyelotomy or nephrotomy 35; pyelotomy and secondary nephrectomy 10; 
ureterolysis 2; for injury 4; miscellaneous 5 (= 131). Priestley’s give: 
Division of isthmus 1; pyelolithotomy 23; heminephrectomy 16; drainage 3; 
exploration 7 (= 50). My own series gives: Division of bridge 3; division of 
bridge and nephropexy 5; division of bridge and pyelolithotomy 2; pyelolithotomy 
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14 (F 1); heminephrectomy 36 (F 2); pyélotomy 6 (F 3) ; removal of cyst 1; drain- 
age 1; exploration 5; tamponade 1 io 74). 

My figures for 74 cases are from reports by Ashteyn, Boeckel, Browne, Casanova, 
Caulk, Colston and Scott, Donoghue, Dunhill, Foley, Francke and Chipail, Gutierrez, 
Haas, Hellsten, Hess, von Huth, Jacobs, Jean, Jeck, Lazarus, Lecomte, Lynch and 
Thompson, Marchant, Melen and Gaspar, Mirizzi, Papin, Prini and Zabala, Rathbun, 
Ravasini, Ray, Reynolds and Howard, Rochet, Salleras, Scholl, Sinkoe, Solis-Cohen, 
Swan, Thomson, Valentine, Viethen, de Vries, Waugh, Weber, Willan, Woodruff, 
Zeiss and Boeminghaus.’ 

In 52 cases in which the lesion was unilateral and the side of the lesion was 
stated, the ratio was 19 right-sided lesions to 33 left. 

To summarize: the condition of horse-shoe kidney is comparatively common 
and should be remembered in the differential diagnosis of retroperitoneal tumours. 
In the surgery of the kidney it is always liable to be encountered, but with the 
increase of routine pyelography fewer cases should’ remain undiscovered before 
operation. Published statistics suggest that the condition is commoner in males and 
that obstructive lesions are commoner on the left side. 

Heminephrectomy had a mortality of 2 in 52 cases recorded during the last 10 
years. Extraperitoneal approach is to be preferred and great care must be taken 
to determine the function and anatomical arrangement of the presumably sound 
half before undertaking heminephrectomy. 
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Mr. MORTON WHITBY said that about 8 years ago he had operated on a case of horse- 
shoe kidney. The patient was a boy aged 17 who had been suffering from right renal pain 
of a persistent, dull, aching character. The skiagrams showed an apparent left hydro- 
nephrosis and a photograph of the kidney removed demonstrated the anterior position of 
the renal pelvis, renal vessels, and ureter. 

The interesting feature of the case was that, although the pain had been on the right 
side, the diseased portion was on the left, thus illustrating the condition known as reno- 
renal reflex. The patient, unfortunately, had died after the operation, as the result of an 
insidious peritonitis due to a leakage from the isthmus. 
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Impotence and its Surgical Treatment; With Reference to 
New Operative Procedure 


By TERENCE MILuin, M.CH. 


“Tt has been said that sex dominates the world. Its troubles are always serious, for the 
repercussions pass from the individual to the family and society.” 


By impotence we mean the inability to complete the sexual act. Admittedly it 
is a term lacking in precision, corresponding to no single clinical entity. It includes 
lack of libido or sex urge as much as failure of one or more of the necessary steps 
in the act of coitus. In practice, the term impotence most frequently refers to 
faults of erection, and it is this interpretation which I am employing in this paper. 

Where there is complete inability to induce erection the impotence is total ; where 
there are faults of intensity or stability the impotence may be only partial. 

In this study I propose to confine my attention to the type of case in which 
erection is absent, or so feeble that the act is impossible. I would stress also that 
we are not considering the transient coital failure so commonly met with, which 
responds to general tonic measures, holidays, &c. We have under review the long- 
standing or established cases which do not respond to any of the recognized methods 
of treatment. 

It is not easy to classify the various types of impotence, but the following list 
(after Marion) is tolerably adequate :— 

(1) Impotence due to defects of the external genitalia :—congenital absence of 
the penis, gross degrees of epi- or hypo- spadias, deviation owing to induration of 
the corpora cavernosa, &c. (2) Impotence due to systemic disease as diabetes, 
chronic renal disease, cachectic conditions, toxic states due to drugs, &. (3) Neuro- 
pathic impotence, as in tabes. (4) Hormonic deficiency—as in anorchids, pituitary 
dysfunction, &c. (5) Impotence of neurasthenic origin. (6) Functional impotence, 
as @.g. success with one partner and not with another ; the transitory type following 
prolonged abstinence. 

Surgery plays little part in the cure of any of these types, apart from an 
occasional remediable anatomical abnormality, or such pathological conditions 
causing mechanical interference, as large hydroccele; the remainder we hand over 
to the physicians and psychiatrists. 

There are three further groups of cases, and it is on these that I wish to 
concentrate :—(1) Where impotence has followed trauma to the perineum, either 
operative or accidental. (2) Where impotence has been subsequent to inflammatory 
lesions of the perineum resulting in extensive scar formation. (3) Cases in which 
either failing ability to complete, or even initiate, the act—so-called ‘ premature 
sexual senility’’—has developed without any apparent organic or psychological 
cause. 

In this last group I do not include the octogenarians, but rather those hapless 
members of the community in the thirties or forties who find themselves prematurely 
old in the sexual sense. These have been generally labelled “ psychopathic’; they 
are sometimes examples of testicular hormonic deficiency. 

Turning to the former two groups, let us consider what clinical evidence there is 
of the part played by perineal trauma or sexual potency. A perusal of the literature 
gives a very definite impression that perineal prostatectomy is more frequently 
followed by rapidly failing potency than the suprapubic operation. Also other 
perineal operations seem to be not infrequently followed by impotence, relative 
or absolute, and a proportion of cases of ruptured urethra have the same unfortunate 
sequel. These facts are very suggestive that there is some local interference with 
the processes involved in the mechanism of erection. 
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Before considering the various operative procedures devised for the cure of these 
types of impotence, I will briefly run over the physiology of erection as we know it. 

The state of erection can be induced by either: (1) A psycho-sensorial reflex; 
(2) a metameric or cutaneo-motor reflex (Palazzoli). 

In a normal act of coitus both these come into play—the psycho-sensorial one, 
depending on the higher centres, first, to be followed by the local cutaneo-motor 
reflex. The nerve centres involved in these complex reflexes are :—(1) Cerebral ; 
(2) lumbar; (3) sacral. 

The first two centres are inter-connected, and deal with the psycho-sensorial 
reflex. Passep caused complete erection and ejaculation on stimulation of a certain 
centre in the cerebral cortex of dogs. Lesions of the extra-pyramidal tracts (van 
Gehuchten) caused abolition of the psycho-sensorial reflex, but preservation of the 
local one. The psycho-sensorial reflex is not abolished, but is less strong when the 
sacral centre is destroyed. 

Precisely how these reflexes lead to the congested state of the cavernous spaces 
known as erection is not so clearly understood. The original conception that venous 
stasis is wholly responsible has been abandoned. It was formerly held that the 
perineal muscles compressed the venous return channels, but these muscles are 
voluntary and erection is involuntary. Also the blood in the cavernous spaces during 
erection is arterial. At the beginning of erection the blood-pressure falls in the 
dorsal artery; if the influx of blood were due to venous stasis it would increase. 
It is now generally held that an alteration of equilibrium between the vaso-constrictor 
and vaso-dilator fibres of the vessels supplying the cavernous spaces controls erection. 
Stimulation of the nervi erigentes, deriving their supply from the 2nd and 3rd sacral 
segments, relaxes the muscular coats of the arteries supplying the corpora cavernosa 
and spongiosum. The outflow through the dorsal vein is enormously increased ; the 
blood becomes arterial in colour, the inelastic coverings of the corpora limit expansion, 
and erection follows. With this concept of the mechanism, the role of the ischio- 
and bulbo-cavernosus muscles bas been held to be of little importance. 

From a morphological standpoint, however, it appears likely that the bulbo- and 
ischio-cavernosus muscles play a part in the mechanism of erection. In the dog, 
cat, horse, and hedgehog there is an accessory muscle, the retractor penis, the fibres 
of which are continuous with those of the bulbo-cavernosus, although it is admittedly 
unstriated. In man and in the rabbit this muscle is not present. Marshall concludes 
that erection is brought about partly through contraction of these perineal muscles, 
certain of the fibres of which pass over the efferent vessels and so tend to arrest the 
outward flow of blood. Though the muscular mechanism of the penis unquestion- 
ably assists in the erection of that organ, it is equally clear that it is incapable by 
itself of causing the phenomenon, since erection cannot be induced by ligating the 
efferent veins. Also, the penis can be made to erect in animals in which the 
muscular mechanism has been paralysed by the injection of curari. The erection, 
however, in such cases is incomplete. 

From this brief survey of the mechanics involved in erection it is obviously an 
exceedingly complex phenomenon. 

The experimental work of Lowsley, of New York, has revived interest in the 
bulbo- and ischio-cavernosus muscles, and it is the operation devised by him, after 
experience with dogs, with which I am concerned primarily in this paper. His 
animal work may be thus summarized: Dogs from which these muscles were ablated, 
after a lapse of some days, though still retaining some interest in bitches on heat, 
were unable to consummate the act, nor indeed did they try. Erection could not be 
induced by suitable dermal stimulation. If the muscles were plicated, using the 
ribbon catgut introduced by him, erections could be readily induced by mere patting 
on the back, and intensified interest was registered in suitable partners with rapid 
consummation. If the plicating was unduly tight, priapism followed, and acute 
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retention supervened. In one unfortunate animal reduced to this plight, the priapism 
was relieved by ablation of the plicated muscles, but only after a period of seven 
days. Five days later erection could not be induced by any means of stimulation. 
Lowsley was satisfied after his experience with animals that, certainly in dogs, the 
perineal muscles, bulbo- and ischio-cavernosus, are essential in producing erections. 
Working from this hypothesis that the muscles play a part more important than 
physiologists have been wont to allow, he applied to human beings the principle of 
plicating the muscles to increase their efficiency. 

Personal experiments.—I have not, unfortunately, had facilities for carrying out 
any animal experiments along the lines so excellently followed by Lowsley and his 
co-workers. My interest, however, in the matter was aroused last summer when I 
had the privilege of seeing Dr. Lowsley perform two of his operations, and the 
opportunity of interrogating and examining several of his cases post-operatively. 
On my return to England, whilst awaiting suitable cases on which to operate, I 
endeavoured to confirm the view that contraction of the two muscles mentioned 
was largely responsible for erection. It appeared rational to assume that by means 
of faradic or galvanic stimulation of these muscles one could induce at least a partial 
erection, or that when a partial erection had been induced by such stimulation as 
prostatic massage, electrical stimulation of these muscles would intensify the 
turgescence. In this I failed completely, in applying the active electrode both to the 
skin overlying the muscles in normal unanesthetized subjects, and directly to the 
muscles during operative intervention These experiences led me to doubt the logic 
of Lowsley’s conclusions as to the active part played by the muscles in man. There 
was no gainsaying, however, the excellent results which he had secured by his 
operation, whatever the rationale, and therefore as suitable material presented itself, 
I put the matter to the crucial test. I shall give you my results later. 


ANATOMY OF MUSCLES 


M. bulbo-cavernosus.—Covers the bulb and part of the corpus spongiosum. It 
arises from the central point of the perineum, and from the median raphe on the 
under surface of the bulb and corpus spongiosum. The muscular fibres pass 
laterally and forwards and have a triple insertion from behind forwards: (1) The 
posterior fibres into the inferior surface of the triangular ligament; (2) the middle 
fibres, constituting the greater part of the muscle, sweep round the corpus 
spongiosum, investing it completely, and are inserted into an aponeurosis on the 
superior surface of that portion of the penis; (3) the anterior fibres form two long 
narrow muscular bands which diverge from each other, passing laterally and 
forwards, over the sides of the corpora cavernosa, and are inserted into an aponeurosis 
on the dorsum of the penis. Thus the posterior fibres partially embrace the 
bulb, the middle fibres embrace the corpus spongiosum, while the anterior fibres 
embrace the body of the penis. It is generally stated that the bulbo-cavernosus 
supports the urethra during micturition, and by its contraction ejects the last drops 
of urine or semen from the passage. 

M. ischio-cavernosus.—This muscle, formerly called the erector penis, lies upon 
the crus penis. It arises by fleshy fibres from the medial aspect of the ramus of the 
ischium close to the tuberosity, and is inserted by an aponeurotic expansion into the 
lower and lateral surface of the anterior portion of the crus. Contraction of this 
muscle is said to compress the crus penis and help erection. 


OPERATION 
The patient is placed in the lithotomy position after the perineum has been 
shaved and adequately prepared. Lowsley employs spinal or sacral anesthesia. 
I have preferred nitrous oxide and oxygen. Following suitable towelling and skin 
preparation, a 14/17 steel is passed, and held accurately in the middle line, thereby 
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accentuating the bulbous urethra. The skin of the scrotum is clipped back to the skin 
of the lower abdomen on each side, so keeping this structure and its contents out of the 
operative field. A 2-inch incision is made in the mid-line over the bulbous urethra. 
the posterior extremity of the incision not being carried back farther than the central 
point of the perineum. Lowsley then makes two short lateral incisions, the whole 
then being in the form of an inverted Y for better exposure, but I do not think that 
this is necessary, and the wound has not, in my experience, healed quite so kindly 
(fig. 1). After the skin and subjacent fatty layer have been excised, Colles’ fascia 
is opened accurately in the mid-line and dissected back on each side, so exposing 
the bulbo- and ischio-cavernosus muscles. A small self-retaining retractor then 
holds the wound widely open. In stripping back Colles’ fascia on each side, care 
should be taken to avoid the posterior scrotal nerves as, if these are cut, an un- 

















Fia. 1. 


pleasant cold feeling of the lower scrotum is experienced for some weeks afterwards, 
and the patient is apt to think that the testicles have also “ gone cold.” It is not 
desirable to clean the muscles concerned, as in a dissecting-room, for damage may 
be done to the numerous blood-vessels of the uro-genital triangle. 

For the approximation and reefing of the muscles, Lowsley found that ordinary 
catgut was not satisfactory, and, for the purpose, employs chromicized ribbon 
catgut. Figure 2 shows the method of introducing the lateral sutures approximating 
the ischio-cavernosi to the bulbo-cavernosus. On the left side the stitch is shown 
untied ; on the right, the knot is complete. To introduce the suture material an 
atraumatic needle may be employed, though I feel that there is potential danger of 
piercing the fibrous coverings of the corpora, and I have utilized an aneurysm needle 
in the last few cases. The development of a hematoma in one of the corpora might 
lead to an induration with incurving of the penis, and although the erectile powers 
would be restored, the organ would still be functionless. 
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Two or three figure-of-eight stitches approximating the opposite sides of the 
bulbo-cavernosus, as shown in fig. 3 (p. 32) are then inserted, care being taken to tie 
these sufficiently tight. Lowsley advised against tying these too tight lest, as in 
one of his dogs, a state of priapism should be induced. Remembering that it is 
the anterior fibres of the bulbo-cavernosus which alone encircle the penis proper, 
it is important to place the anterior stitch as far forwards as possible in order to 
tighten these fibres (fig. 4). Colles’ fascia is next approximated, and the skin closed 
without drainage. 

This little operation takes only 15 or 20 minutes to carry out. At the end of 
the operation there is often a marked turgescence of the penis, but whether this is 

















‘due to the retained bougie or due to the plicating I do not know. The immediate 


results are sometimes dramatic, and in three of my eight cases a more or less 
painful erection has been experienced during the first post-operative night. I do not 
give bromides until the erection has become manifest—for psychological reasons. 
In other cases the erections do not make their appearance for several days. The 
patient is able to sit out of bed the next day if he so wishes, and to leave the 
hospital in from seven to ten days. 


LOWSLEY’sS RESULTS 


Lowsley has operated upon 14 cases with complete success in 9 patients, all 
of whom had suffered from absent, or unsatisfactory, erections for 2 years or more. 
In 1 case, aged 57, erections had been absent for 8 years; since the operation, 
erections and intercourse have occurred. Of the 5 cases in which the operation has 
not been a success, 4 patients have had improvement in erectile power, but this 
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is still not adequate, and in one 63-year-old patient, who had suffered from syphilis 
20 years previously, no benefit has been noted. 


PERSONAL RESULTS 
My own series is a small one—8 cases in all. Of these, 3 patients apparently 
owed their impotence to trauma; 2, aged 62 and 31 respectively, had never 
succeeded in having intercourse, and the remaining 3, aged 37, 33, and 39, after 
a period of active sexual life, had developed impotence. 


Case I.—Aged 62; had never succeeded in having intercourse ; matutina! erections 
absent ; wished to marry; operation led to development of imperfect erections, but not 
adequate ; very poor mental state ; unsuitable case. 

Case II.—Aged 81; married 4 years ; erections never sufficiently sustained for coitus ; 
prolonged course of medical and urological therapy unsuccessful ; operation led to some 
temporary but inadequate improvement of erectile powers ; psychopathic family history ; 
unsuitable case. 

Case III.—Aged 87; formerly normal sexual relations; for past 14 years impotent ; 
sexual neurasthenia developed; glandular and other therapy tried for 12 months without 
benefit; at operation very poor muscles in perineum were remarked upon; strong painful 
erection on first post-operative night ; these continued despite large doses of bromides for a 
week, but gradually diminished and coitus is still impossible. 

Case IV.—Aged 83; potent from age of 14 to 21; during ensuing year act less successful, 
and for 11 years virtually impotent ; no improvement despite psychiatric, gland and urological 
therapy ; strong sustained erection second post-operative night : satisfactory erections since ; 
coitus attempted once since recent operation, but premature ejaculation foiled ; treatment 
has been instituted for this, and I am extremely hopeful that all will be well. 

POsSTSCRIPT.—This patient now reports that intercourse is wholly satisfactory. 

Case V.—Aged 36 : no erections for 8 years ; no obvious cause ; strong painful erection 
on third post-operative night ; intercourse satisfactorily accomplished many times during 
past 8 months. 

Case VI.—Aged 44 ; gunshot injury to perineum and scrotum in 1915 ; removal of both 
testes, followed by numerous operations on urethra; impotent ; following closure of perineal 
fistula with approximation of opposite sides of bulbo-cavernosus, erections recommenced and 
intercourse again became possible; operation more than 2 years ago. N.B.—Here no 
interference with ischio-cavernosi. 

Case VII.—Aged 22 ; traumatic rupture of urethra 3 years before ; failing erections since ; 
intermittent dilatation of stricture; at operation for excision of stricture, muscles 
approximated after Lowsley'’s method, and complete erections have resulted. 

Case VIII.—Aged 39 ; peri-urethral abscess opened 5 years before ; spontaneous closure 
of fistula ; failing potency despite intermittent urethral dilatation ; excision of peri-urethral 
scar tissue and muscles approximated ; sexual potency restored. 


From these figures it is apparent that in selected cases brilliant results can be 
expected from this minor operation. It is all important to select cases carefully, 
ruling out neuropathies, endocrine disturbances, transient impotence, and such 
disorders as premature ejaculation—which will often respond to urethroscopic therapy. 
The lasting effects of such muscle-reefing is still a matter for conjecture, but Lowsley 
lias now some cases operated on ten months ago in which the patients retain the 
beneficent effects of the operation; and my patient, on whom a similar type of 
operation was carried out two years ago, retains his potency. How or why the 
operation works I do not profess to say. It is not, I am convinced, by suggestion 
(vide the dog experiments, and the fact that an erection may not follow the operation 
for several days). Whether it merely supplements the erectogenous processes by 
increasing the venous congestion I do not know, but the facts are that when the 
reflex arcs are intact, the operation can be successful, and I know of no more grateful 
class of patient. 
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PREVIOUS OPERATIONS EMPLOYED 

Urethroscopic therapy, such as the topical applications of silver nitrate to the 
verumontanum, may be employed with success in such forms of impotence as 
ejaculatio precox or ante portas, where definite congestion or granulomata, are 
visualized in this portion of the canal; in the types of impotence we have under 
review, endoscopic therapy has in the hands of most been disappointing. The 
ligaturing of the dorsal vein of the penis has been tried, with negative results. 
The grafting operations so widely practised by Voronoff do not give lasting 
results, owing to atrophy of the grafts. 

The Steinach procedures, based on the assumption that the interstitial cell 
system becomes functionally more active with disuse atrophy of the spermatogenic 
cells, is sometimes of help in the failing potency of middle-aged men, and no doubt we 
have all met with cases in which rejuvenation of this type has followed the procedure. 

The endonasal cauterizing technique devised by Bonnier, though difficult of 
interpretation, has met with occasional successes. Polazzoli has several instances 
of dramatic improvement in potency following one or more endonasal applications 
of the galvano-cautery needle. 


SELECTION OF CASES 

Our experience with this muscle-reefing operation is still too small to allow us to 
dogmatize. I may formulate my present views thus :— 

A considerable number of cases of impotence call for medical or psychiatric 
therapy. Where no apparent medical or psychological disability is present it falls 
to us, as urologists, to endeavour to help these unfortunates. Where urethral 
pathology is present, endoscopic methods are called for, and they have their quota 
of successes. Where there has been antecedent perineal trauma, or inflammatory 
lesions, Lowsley’s procedure holds out remarkable prospects. In the patient in the 
thirties or forties who, after normal sexual life, has developed total or partial 
impotence not responding to conservative urological or psychiatric therapy, 
Lowsley’s operation may be successful. In the older type of subject with failing 
potency, I recommend this operation combined with a Steinach procedure, without 
being unduly optimistic as to the outcome. 


CONCLUSIONS 

I hope that in this short and inadequate paper I have not given the impression 
that a new panacea has been found for all the sexual neurotics who haunt our 
consulting rooms and out-patient departments. Nothing could be farther from the 
truth. I believe that Dr. Lowsley has given us a new method of curing a propor- 
tion of impotents. Perhaps it is too early yet to say “cure”; it is more accurate 
to claim a restoration of potency. Time alone can tell the permanence of the result. 
I do not suggest that the technique employed by Lowsley—and, to date, religiously 
followed by myself—may not be considerably modified. The work should at least 
stimulate us to further research.on this important subject. 

Mr. Morton WHITBY recorded a case of impotence which had developed subsequently 
to a traumatic stricture resulting from gun-shot wounds in the Great War. The patient, 
now aged 39, was operated upon by Sir John Thompson-Walker in 1917 on account of 
pelvic, bladder, and kidney injuries caused by the bursting of a shell. An indwelling catheter 
had to remain in the urethra for a period of 8 months, being changed every third day. 
The patient stated that during this period he often had an erection while the catheter was 
in situ. He had been impotent for 15 years when he came up for treatment. On the 
hypothesis that the indwelling catheter had acted as a persistent irritant to the erection 
centre in the spinal cord with subsequent suppression of all activity, electro-therapeutic 
treatment was instituted, combined with means to raise the lowered blood-pressure and to 
stimulate increased testicular reaction with supra-renal extract and orchitic substance. The 
patient was treated for two years before complete recovery, but he now describes instances of 
successful coitus from time to time. 
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Steinach I! Operation for Prostatic Obstruction 


By A. Ewuiot-Smiru, F.R.C.S. 


THE results obtained during the last 18 months in cases of prostatic obstruction 
with the operation known as Steinach II, are described in the following pages. By 
Steinach II is meant the bilateral ligature of .the efferent ducts of the testicles as 
they pass to the globus major of the epididymis. 

This operation was not originally intended for cases of prostatic enlargement, but 
was devised to overcome certain disadvantages of simple ligature of the vas deferens. 
When vas ligature was performed on human patients, it was found that in many 
cases the epididymis became swollen and tender, because of the collection of the 
testicular secretions therein, and this was a source of discomfort to the patients for 
some weeks. The Steinach II operation overcame these troubles by occluding the 
testicular ducts before they reached the epididymis. The tougher tunica albuginea 
prevents any undue swelling of the body of the testicle. It would appear that 
Dr. Paul Niehans’ of Clarens, Switzerland, was the first to use this operation for 
prostatic obstruction. 


THE OPERATION 


This is very simply performed under local anesthesia. A 2-inch incision is made 
over each external inguinal ring, and the spermatic cord is exposed. By pressure 
from below the testicle is brought up; the tunica vaginalis is opened and the testicle 
delivered. With ‘sinus forceps, a silk ligature is passed through the digital fossa and 
is tied so as to occupy the groove between the globus major and the body of the 
testicle (see fig. 1). In order that the ligature will lie well in the groove and not exert 
any tension on the tunica albuginea, the writer has made a practice of incising the 
peritoneal layer so as to deepen this groove. In this way all the efferent ducts of 
the testicle are compressed and occluded as they leave the rete testis. 

It is a well-known fact that patients on catheter treatment for retention of urine 
will often recover the power of normal micturition within a few days or, it may be, 
weeks. But it has been noticed repeatedly that if a patient with complete retention 
develops an acute epididymitis, the return to normal micturition in the ensuing 
3 or 4 days becomes almost a certainty. This is such a constant sequence of events 
that one has even hoped for an attack of epididymitis in a patient who is unsuitable 
for prostatectomy, knowing that if this occurs normal micturition will probably be 
re-established and a permanent suprapubic cystostomy avoided. It was this 
observation which made it appear that the claims made for Steinach II operation 
were not impossible. 

During the last 18 months the opportunity has arisen of performing this operation 
at St. Giles’ Hospital, Camberwell, and Hammersmith Hospital, 20 times. There 
has been no special selection of cases; during the time under consideration this 
operation has been performed on every prostatic patient who required some form of 
surgical relief. Patients—admitted with acute retention who regained the power of 
normal micturition after a few days of catheter treatment, were not subjected to 
operation. 

Of these 20 cases, 2 have not been traced for longer than 2 months and 3 months, 
respectively, after operation ; the immediate result of the operation was good, but as 
their present condition is unknown they are not included in this series. That leaves 
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us with 18 cases. Of these, 16 were admitted with acute retention, and in 9 the 
retention remained complete. Seven remained with high residual urine, difficulty, &e. 
Two cases had suprapubic cystostomies on admission. The cases of retention of 
urine were all admitted as acute emergencies requiring immediate catheterization. 

















Fia. 1.—Drawing of a testicle showing the position of the ligature in Steinach II operation. 


Most probably some of these cases had had chronic retention for some time before 
the acute retention brought them into hospital, but for the purposes of classification 
and treatment they can all be considered together as cases of acute retention of 
urine. 


PRE-OPERATIVE MANAGEMENT 


The cases admitted with acute retention were all treated by indwelling catheter, 
slow decompression of the bladder, extending over from 24 to 48 hours, being the first 
object. ‘‘ Bladder wash-outs”” were performed in every case while the patient was on 
catheter treatment, twice daily for very septic cases, twice or thrice weekly for cases 
in which the bladder condition was satisfactory. The lotions mainly used were 
oxycyanide of mercury 1: 10,000 and silver nitrate 1: 5,000. Hexamine and acid 
sodium phosphate was given to every patient, in many cases additional acid sodium 
phosphate, up to 1 dr., 3 times a day, was necessary to acidify the urine. At the 
same time, patients were urged to take as much fluid as possible; a quart jug stood 
at each bedside, and the consumption was often raised to’ 6 or 8, or even 10, pints 
of fluid a day. 
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When it was thought that the bladder had made some recovery from the effects 
of over-distension (which in no case was in less than a week), the indwelling catheter 
was left out in order to ascertain if a return of normal micturition had occurred. Great 
care was taken to avoid a recurrence of over-distension of the bladder, the catheter 
being re-inserted at once when any discomfort was felt by the patient, and always 
within 6 hours if no urine had been passed. In cases with complete retention trials 
without the catheter were made 2 or 3 times weekly. Cases with residual urine 
were catheterized at intervals varying from twice daily to every 2 days, depending 
on the amount of residual urine found. 

Blood-urea estimations and urea concentration tests were performed whenever 
there was reason to suspect impairment of kidney function, and in these cases 
all question of operation was deferred until the kidney condition was considered 
to be satisfactory. 


POST-OPERATIVE MANAGEMENT 


If the patients passed urine freely, catheterization was delayed until 24 hours 
after operation, but if the amount passed was small they were catheterized 12 hours 
afterwards, or as soon as they complained of any discomfort. After operation, the 
amount of the daily residual urine was the main guide for the necessity and fre- 
quency of catheterization. This varied between twice daily, for cases with 15 to 20 oz. 
residue, to once every 3 or 4 days for those with low residue. Frequent abdominal 
examination, in order to detect any distension of the bladder is an important 
part of the post-operative care, and any recurrence of urinary infection is dealt 
with by a return to treatment by indwelling catheter and bladder washes. If these 
measures fail to produce a rapid improvement in the local and general condition of 
the patient, drainage of the bladder by suprapubic cystostomy should be performed 
without delay, in order to avoid the risk of an ascending pyelonephritis. 

Residual urine.—After the operation, patients who have had complete retention 
will often pass urine the same evening. In this series, 9 patients had had retention 
for lengths of time varying from 10 days to 5 weeks; of these, 5 patients passed 
some urine on the day of the operation. The other 4 patients first commenced to 
pass urine on the 2nd, 4th, 7th, and 13th day respectively. Although normal 
micturition may commence early after the operation, it is quite usual during the 
first week for the residual urine to exceed in amount that passed naturally. In 
this connexion it has been noticed that cystitis will delay the commencement 
of normal micturition, and will cause an increase in the residual urine after 
micturition has been established. 

In the absence of infection, the residual urine has come down to 1 or 2 oz. in 
times varying between 1 to 5 weeks, the usual being 3 weeks. Emphasis should be 
laid on this delay up to 4 or 5 weeks, otherwise disappointment is apt to be felt at 
the slow progress in a given case. 

Difficulty with micturition seems to be largely abolished once micturition has 
commenced. Even patients who still have some frequency say that the act of 
beginning to pass urine is quite easy and the stream is of a good volume. 

Frequency.—In this series, frequency is the symptom which is slowest to show 
improvement. There is nearly always some decrease of frequency, but in cases 
where this has been a marked feature before operation, there is usually some per- 
sistence afterwards. Especially is this true of nocturnal frequency. To take an 
example : when the frequency at night has been 5 or 6 times, before operation, after- 
wards it will be in the region of 2 or 3 times. But the patient is usually emphatic 
that there is a great improvement, as there is no difficulty is starting the act and no 
pain. Here we probably have to deal with frequency associated with permanent 
change in the bladder wall. In any case, the frequency of a bladder which empties 
completely is very much less troublesome to the patient than that of the bladder 
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which always remains half full. “Frequency” continues to improve for several 
months, probably for at least 12 months. 

The prostate.—Until a month ago one would have said that there was very little, 
if any, change in the size or consistency of the prostate after the operation. But 
after examination of the old cases again, it is now certain there is a definite decrease 
in the size of the gland compared with the condition before operation, and that also 
it is a little softer than is usual for a “ simple” enlargement. When there has been 
considerable enlargement of the gland, in only one case has the size diminished to 
within normal limits. 


ABSTRACT OF CASES 


(1) J. M., aged 70. Admitted with acute retention of urine of 24 hours’ duration, 
History of over 2 years’ difficulty and frequency of micturition. Previous admission for 
acute retention 2 years ago. Treated by catheter: recovered. Frequency: night, 4-5; day, 
hourly. Considerable uniform enlargement of prostate. After 7 days’ catheter treatment 
patient passed some urine normally, but always had a large residue. 10 days’ catheter 
treatment before operation. After operation.—Passed urine, but after 10 days residual urine 
was still 8 oz., and gradually came down to 2 oz. at the end of 4 weeks. Present time.—18 
months since operation. General condition satisfactory. Passing urine freely. Frequency: 
night, 2-8; day, 2-hourly. Chief improvement is absence of pain or difficulty. No recurrence 
of acute retention. Residual urine 10 oz. Blood-pressure 195. Blood-urea 50 mgm. per 
100 c.c. Prostate feels firm and is considerably larger than normal. 


(2) F. W., aged 75. Admitted with acute retention of urine of 24 hours’ duration. No 
previous attack of acute retention. History of frequency and difficulty of micturition for at 
least 12 months. Frequency: night, 4-5; day, hourly. Considerable enlargement of prostate. 
Catheter treatment for complete retention for eleven days. After operation.—Passed urine 
freely same day as operation. Residual urine never over 1 0z. Present time.—18 months 
after operation. General condition very good. No difficulty on micturition. Frequency: 
night, 2; day, 2-8 hours. Moderate enlargement of prostate. Less than 4-oz. residual urine. 
Blood-urea 25 mgm. per 100 c.c. 


(8) F. T., aged 79. Admitted with retention of urine of 2 days’ duration. Two previous 
admissions with acute retention, treated by catheter. Also has been admitted to hospital for 
paralysis agitans. Several years’ history of difficulty and frequency. Frequency: night 5-6; 
day, $-hourly. Considerable enlargement of prostate. Catheter treatment for complete 
retention for 34 weeks before operation. After operation.—First passed urine 4 days after 
operation, but daily residue was 20 oz. or over for next week. At end of 3 weeks residual 
urine was 2 oz. Readmitted to hospital 3 months after operation with acute cystitis. 
Residue never over 3 oz. Present time.—15 months since operation. Eighty years 
old. General condition very satisfactory. No difficulty in passing urine. Frequency: 
night 2-8; day, 2-hourly. Only slight enlargement of prostate. Residualurine 4 0z. Blood- 
urea 50 mgm. per 100 c.c. Paralysis agitans does not trouble patient so much now, he can 
feed and dress himself. (See fig. 2, continuous line.) 


(4) 8. L., aged 76. Admitted with acute retention and overflow of 2 days’ standing. 
Increasing difficulty in passing urine forsome months. Frequency: night 4-5; day, $-1 hourly. 
Moderate uniform enlargement of prostate. Catheter treatment for 8 weeks, only small 
quantities passed normally. After operation.—Passed urine same night. Residual urine 
on 2nd day 18 oz.; on 5th 9 oz.; on 8th 4 oz.; on 16th 6 oz. After 4 weeks 3 oz.; after 6 
weeks 2 oz. Readmitted to hospital 11 months later for acute pharyngitis, no urinary trouble. 
Present time.—14 months after operation. This patient was visited in the workhouse, 
as he refused to come to hospital to be examined because he “ felt perfectly fit.’ General 
condition very satisfactory. Now passes urine very well. Frequency: night, 3; day, 8-4 
hours. Residual urine not estimated. 


(5) A. B., aged 50. Admitted with acute retention for 10 hours. Difficulty in starting 
and has had to strain at micturition for last 2 years. Frequency: night, 8; day, 2-3 hours. 
Moderate uniform enlargement of prostate. Pre-operative treatment for 24 weeks. Patient 
regained power of micturition, but difficulty and poor stream persisted. After operation.— 
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Passed urine well. No residual urine. Patient stated that micturition was easier and 
volume of stream greater than before operation. Present time.—12 months later. Feels 
very well. Occasional slight difficulty in starting act of micturition, but nothing much. 
Frequency: night, 1-0; day, 5-hourly. Prostate very little larger than normal. Residual 
urine 4 oz. 

(6) F. G., aged 67. Admitted with right hemiplegia and retention of urine. Had been 
treated for high blood-pressure for 8 years. Frequency and difficulty for several years. 
Frequency: night 4-5; day, hourly. Considerable enlargement of prostate. Patient made 
good recovery from hemiplegia, but there was no passage of urine without a catheter for 
8 weeks. After operation.—Passed 60z. of urine, 18 ozs. residue. On Sth day residual 
urine was still 18 oz. Indwelling catheter each night for a week. After 24 weeks residual 
urine was 5 oz. After 4 weeks residual urine was 14 oz. Present time.—12 months since 
operation. General condition very good. Passes urine well; no difficulty. Frequency: 
night, 1-2; day, 2-8 hours. Moderate enlargement of prostate. Residual urine 1 oz. 
Blood-pressure 190/95. Blood-urea 832 mgm. per 100 c.c. 


(7) R. K., aged 65. Admitted with history of extreme difficulty in passing urine for a 
week and complete retention for 24 hours. Frequency for 8 or 4 years, also some difficulty 
for last 6 months. Frequency; night, 5-6; day at 14 hour intervals. Considerably enlarged 
prostate. During 2 weeks’ treatment regained some power of normal micturition, but had 
residual urine of 18 oz. on several occasions. After operation.—Passed urine well. Atend of 
Ist week residual urine was 8 oz. At the end of 2nd week residual urine was 14 oz. 
Present time.—12 months since operation. Feels and Jooks very well. Has been at work 
since leaving hospital. No difficulty or straining on micturition. Frequency: night, 1-0; 
day, 2-4 hours. Prostate now feels smaller than normal for patient’s age. Residual 
urine 2 oz. Blood-pressure 200-140. Blood-urea 36 mgm. per 100 c.c. 


(8) J. T., aged 61. Admitted with acute retention for more than 24 hours. Six months’ 
history of increasing difficulty, poor stream and dribbling micturition. Frequency: night, 
3-4; day, 1-14 hours. Moderate general enlargement of prostate. Complete retention 
treated by catheter for 8 weeks before operation. After operation.—Passed 60 oz. of 
urine in 24 hours. Residue 8 oz. 2nd day residual urine was 5 oz.; on 7th 10 oz.; on 
14th 18 oz.; on 21st 5 oz.; on 28th 4 oz. After 5 weeks the residue was 2 oz. and remained 
down. Readmitted 6 months later for operation on hernia. No urinary trouble, no 
nocturnal frequency. Residual urine 4 oz. Present time.—11 months since operation. 
No difficulty or frequency. Blood-urea 88 mgm. per 100 c.c. (See fig. 2, dotted line.) 


(9) J. K., aged 54. Admitted with acute retention of 24 hours’ duration. No previous 
attacks of retention, but has had increasing difficulty and frequency of micturition for last 
12 months. Frequency: night, 2-8 hours; day, 2-hourly. Moderate uniform elastic 
enlargement of prostate. No urine passed without catheter for 12 days. After operation.— 
Patient first passed urine on 2nd day, but there was a high residual urine for the Ist 
week. Present time.—6 months after operation. General condition very good. Passes urine 
quite freely, no trouble. Frequency: night, 0-1; daily, 8 hours. Definite slight enlargement 
of prostate. Residual urine 23 oz. 


(10) W. D., aged 60. Admitted with history of very difficult micturition for 2 days and 
complete retention for 18 hours. Frequency and difficulty had been increasing for some 
months. Frequency: night, 2-8; day, 2-hourly. Considerable enlargement of prostate. 
Complete retention for 34 weeks, treated by catheter. After operation.—Catheter 
first removed on 8rd day after operation, and urine passed fairly well. Catheterized daily ; 
residual urine varied between 5-8 oz. On 10th day residual urine was 5 oz.; on 20th day 
4 oz.; after 4 weeks, 4 oz. Discharged after 44 weeks; residual urine 3 oz. Present time.— 
(2 months since operation). Micturition is quite easy. Frequency: night, 2; day, 2-3 hours. 
Considerable enlargement of prostate. Residual urine 20z. Blood-urea 25 mgm. per 100 c.c. 


(11) W. H.,; aged 65. Admitted with acute retention of nearly 24 hours’ duration. 
Some difficulty in passing urine for about 6 months. Frequency : night, 0; day, 2-8 hours. 
Considerable enlargement of prostate. Complete retention of urine for 5 weeks, catheter 
treatment. After operation.—Patient passed urine very freely and routine catheterization 
on second day revealed only 24 oz. residual urine. After a week residual urine was 1 oz. ; 
end of 2nd week 2 oz.; end of 4th week 4 oz. Present time.—6 weeks since operation. 
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General condition fair, has had an attack of bronchitis. No difficulty with micturition. 
Residual urine 1 0z. Blood-urea 80 mgm. per 100 c.c. (See fig. 2, broken line.) 











ss RESIDUAL URINE | } 


\ @-++@ RET.FOR 3.WEEKS BEFORE 
Op 
\ — ,. «8s & 


\ oe . 4 7s 
— 








iriaenlae Necsepliiian- 






































"| eF  Y 
uw ‘es a. ee o% 
gie gs: owe ¥i 
i ae At 
° | 3 ° bes 
of) ® : 
5t-e o— 
| = 
8 l \ * 
. *N, o8., 
\ ™ ee ° 
Qo 
oP. 3 4 5 € 





2. 3. > 
WEEKS AFTER OPERATION 


Fic. 2.—Graph of post-operative residual urine in Cases 3, 8, and 11. 
Continuous line —— Case 3; dotted line ........ Case 8; broken line — -— - Case 11. 


Cases with Permanent Suprapubic Cystostomies 

(1) G. T., aged 75. 1st admission, 30.7.33. Acute retention of urine for about 12 hours. 
Difficulty of micturition for many years. In hospital with same trouble 9 years previously. 
Subject to chronic bronchitis and auricular fibrillation. Moderate uniform enlargement of 
prostate. After a few days’ treatment by catheter, recovered normal micturition and was 
discharged in a week. 

2nd admission, 24.12.33. Acute retention. Urine infected. On account of heart and 
lung condition prostatectomy considered too risky. Permanent suprapubic under local 
anesthesia. Large intravesical projection of prostate. 

8rd admission, 1.7.34. Suprapubic catheter had come out, the sinus had closed and the 
patient was admitted with retention and a distended bladder. Sinus dilated and the tube 
reinserted. Patient discharged. 

4th admission, 22.11.34. Suprapubic sinus closed again. Acute retention. With a view 
to restoration of normal micturition, bilateral epididymis ligature performed and the supra- 
pubic sinus excised. Indwelling catheter 10 days to allow suprapubic wound to heal. After 
removal of catheter patient passed urine freely, suprapubic scar leaked 2 days only, and 
residual urine has never been over 8 oz. Present time.—16 months since epididymis ligature. 
Age now 78. General condition very good. No difficulty with micturition. Frequency: 
night, 8-4; day, 3-hourly. Prostate moderately enlarged ; softer than usual. Residual urine 
20z. Blood-urea 28 mgm. per 100 c.c. 


(2) J. E., aged 68. Admitted with permanent suprapubic cystostomy performed 
4 months previously for chronic retention of urine and poor kidney function. History of 
frequent and difficult micturition for about 12 months before cystostomy. Very large prostate ; 
uniform benign enlargement. In spite of a blood-urea of 61 mgm. per 100 c.c. general 
condition very good. Bilateral epididymis ligature, suprapubic tube left out, and indwelling 
catheter inserted for a few days. After a fortnight urine passed normally, but still some 
leakage from suprapubic sinus. Six weeks after operation suprapubic sinus excised, and 
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patient has passed urine well since. Present time.—24 months since operation. Passing 
urine normally. Frequency: night, 3; day, 2-8 hourly. Residual urine 2 oz. 


Two Patients who had Prostatectomy performed, 84 and 10% months 
respectively, after Epididymis Ligature 


(1) H. A., aged 72. Admitted with acute retention of urine, having had increasing 
difficulty of micturition for several years. Considerable uniform enlargement of prostate. 
Recovered power of micturition after 6 days, but acute retention recurred and persisted. 
Treated for 3 weeks before operation. After operation.—Commenced to pass some urine on 
7th day, and after 14 days the residual urine was $0z. Discharged from hospital 24 weeks 
after operation. Passing urine freely and with greater ease than before operation. Seen at 
monthly intervals, and reported no urinary trouble. 44 months after operation, no residual 
urine. Frequency: night, 2; day, 3-hourly. Still considerable enlargement of prostate. 
Readmitted 8 months after operation. Retention of urine 18 hours. Blood-urea 86 mgm. 
per 100 c.c. Indwelling catheter treatment. Retention persisted after 8 weeks. Suprapubic 
removal of large adenomatous prostate. Satisfactory convalescence. 

(2) W. C., aged 64. Admitted with acute retention for 24 hours. Catheterized several 
times before admission. Four false passages. Symptoms from an enlarged prostate for 
9 years, and at least three previous attacks of acute retention. Frequency: night, 2-3 ; day, 
2-hourly. Considerable enlargement of prostate, elastic and uniform. Bladder decompressed 
slowly by suprapubic puncture. Retention for 34 weeks before operation. After operation.— 
Passed urine on 2nd day, and had 8 oz. residual. Residual urine normal by 14th day, 
discharged from hospital with micturition much improved, no difficulty and less frequency. 
Three and a half months later. —Admitted with retention of 6 hours’ duration. Catheterized 
15 oz. Did not remain in hospital. Five months after operation.—No urinary trouble. 
Eight months after operation.—Recurrence of acute retention. Suprapubic removal of 
very large prostate, 104 months after epididymis ligature. 


It is difficult to explain why these 2 patients developed a recurrence of their 
obstructive symptoms, especially as they both had an interval of several months’ 
very definite improvement after the first operation. 


Three Patients who Died 


(1) E. M., aged 80. This patient had made satisfactory progress. He passed urine on the 
same day as the operation, and after a week the residual urine was 7 oz. On the 10th day 
he fell in the ward, and had to be put back to bed. Two days later the urine was very 
dirty; the patient gradually became weaker and died 4 weeks after operation. It is fairly 
certain that this patient died of pyelonephritis : post-mortem refused. 

(2) G. R., aged 70. Admitted with acute retention, infected urine and uremia. Supra- 
pubic drainage of bladder for 2 months led to a great improvement. Bilateral epididymis 
ligature. Suprapubic sinus allowed to heal. Urinary infection recurred, and patient died 
4 weeks after epididymis ligature. Post-mortem.—Hypertrophy of middle lobe of prostate, 
abscesses in both lateral lobes. Atrophy of left kidney. Suppurative pyelonephritis of 
right kidney and cystitis. 

The suprapubic drainage in this case should have been maintained for several months 
longer. 

(8) H. J., aged 64. Admitted with acute retention, developed hematuria, also had 
auricular fibrillation. Five years’ history of frequency and difficulty of micturition. 

At operation (5 weeks after admission).—Both heads of the epididymis excised with the 
diathermy knife. After operation both wounds became septic and the scrotum sloughed. 
Patient became gradually weaker and died in 5 weeks. Post-mortem.—Simple enlargement 
of prostate, hypertrophy of bladder, cystitis and right pyelonephritis. Generalized 
atheroma, especially in coronary and cerebral vessels. Cholelithiasis. 


SUMMARY OF RESULTS 


This operation has been performed on 20 cases up to the end of January. Three 
patients died, 17 left hospital with fairly good control of micturition. In no case 
was the residual urine over 4 oz. on discharge from hospital. Of these 17 cases, 
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trace has been lost of 2, and 2 others returned to hospital with a recurrence of their 
prostatic obstruction. Prostatectomy was performed on these 2 patients. The 
remaining 13 cases are still under observation from 1 to 18 months after operation. 
One patient has a residual urine of about 10 oz. All the others appear to be 
satisfactory, with no difficulty, diminished frequency of micturition, and residual 
urine which varies from 4 to 3 oz. 





CONCLUSION 


It is obvious that this series of cases is too small and the time that they have 
been observed is too short to warrant any final conclusion about the usefulness of 
this operation. Sut certain cases do seem to derive considerable benefit, and the 
writer believes that many patients who are subjected to prostatectomy could be 
relieved by this simple operation. 

This method of treatment is worthy of a fuller investigation and an extended trial. 


Discussion.—Mr. CLIFFORD MORSON said that he would like to know what was the 
cause of the prostatic obstruction in the cases which had been submitted to the Steinach II 
operation. Mr. Eiliot-Smith had referred only to enlargement of the prostate and hyper- 
trophy. In elderly men the glandular tissue did not enlarge nor did the prostate undergo 
hypertrophy. Even Dr. Niehans, who had been such an enthusiastic advocate of the 
Steinach II operation, called the lesions which he had treated, “ prostatic hypertrophy.” 
This showed a lamentable ignorance not only of pathology but also of the laws of nature. 
It would appear that this surgeon by dividing the vasa efferentia only claimed relief of 
symptoms, and admitted that neither anatomical nor pathological changes took place in and 
around the prostate. 


Mr. H. P. WINSBURY-WHITE: My experience of the Steinach II operation only extends 
over 10 days and during that time I have performed only 3 operations. Even this short 
experience has dramatically impressed upon me the fact that this supposedly simple 
operation has its dangers, for the first patient upon whom I operated went into a state of 
uremia and retention of urine within the following 48 hours and was only saved from a fatal 
issue by the institution of indwelling catheter drainage. 

The patient was a man aged 72 who had complained of frequency for 12 years which had 
become much worse in recent months. On rectal examination a well-marked simple 
enlargement of the prostate was found. Two days before operation there was 6 oz. of 
residual urine and the day before operation 18 0z. The blood-urea was 830 mgm. After 
operation the patient’s bladder became slowly distended, requiring catheterization and it was 
ultimately necessary to resort to indwelling catheter drainage. Postscript.—The indwelling 
catheter was removed on several occasions during the next 14 days for a number of hours at 
a time. On none of these occasions was the patient able to pass water and two-stage 
prostatectomy was ultimately carried out with a satisfactory result. 


Mr. ELLIOT-SMITH (in reply): There seem to be at least two possible reasons why the 
effects of Steinach II may be different from those of Steinach I. (1) After Steinach II 
spermatogenesis is definitely diminished, whereas after simple vas ligature there may be no 
alteration in the histological appearance of the testicle. (2) It has been definitely shown in 
the cat,' and is probably also true for man, that there is a considerable collection of nerve- 
ganglion cells on the head of the epididymis close to its junction with the body of the 
testicle. It is possible that the ligature.around the efferent ducts may involve the ganglion 
cells, and so have a reflex effect on the sphincter mechanism at the neck of the bladder. 

At the present time there is no proof of whether either or both these possibilities is the 
correct explanation, or whether there is a third factor which is at present unknown. 

With regard to the question whether Steinach II was advantageous in cases of carcinoma 
of the prostate. One patient, not reported in this series, was eventually found to have 4 
carcinoma of the prostate. After epididymis ligature there was no improvement, complete 
retention persisted for three weeks. Suprapubic prostatectomy was performed, and 
histological.examination revealed the true pathology. 


1 Landau, E., 1934, Bulletin de la Société des Sciences Naturelles, 58, 181. 
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Section of Otology 


President—HAROLD KIscH, F.R.C.S. 


[ December 6, 1935] 


Mastoid Fistula treated by Insertion of Temporal Muscle Graft.— 
HAROLD KIscH, F.R.C.S. 


D. B., a boy, aged 9 years, was admitted to hospital 15.10.35 with a large left 
mastoid fistula. A mastoid operation had been performed three years previously, 
and the mastoid reopened eighteen months ago. There was no discharge from the 
meatus, but a slight one from the fistula. The operation was performed on 22.10.35, 
and healing took place by first intention. 


Bilateral Retro-auricular Fistula.—Mavuricr Sorspy, F.R.C.S.Ed. 


W. S., a boy, aged 9 years, came under my care on account of discharging 
retro-auricular fistule three months ago. There is a history of a number of 
operations :— 


He was admitted to St. Andrew’s Hospital on January 4, 1932, suffering from 
left acute otitis media. A paracentesis was performed the same day, and a cortical 
mastoid operation three weeks later. One week after the operation the patient 
developed measles and was transferred to the Eastern Hospital. 

On February 22, 1932, a right cortical mastoid operation was performed. Both 
ears kept on discharging for several months, in spite of treatment. On September 27, 
1932, the patient was admitted to Downs Hospital, where he remained for eighteen 
months. During that time he underwent three operations on the left ear and 
two on the right ear. There are now two large retro-auricular fistulae which are 
discharging pus. 


Retro-auricular Fistula.—MaAuRIcE SorsBy, F.R.C.S.Ed. 


M. C., a girl, aged 9 years, came under my care five months ago on account of 
a right retro-auricular fistula, giving the following history :— 


In February 1932, acute otitis media developed in the right ear. Paracentesis 
was performed, followed by a cortical mastoid operation at the Prince of Wales 
Hospital two weeks later. 

In June 1932, a swelling behind the right ear appeared, which was operated on 
at Hackney Hospital. A month later another operation was carried out on the 
same ear. There is now a large retro-auricular fistula discharging pus. 


Discussion.—Mr. C. HAMBLEN THOMAS said that when he thought an active healing 
reaction unlikely in these cases, he performed a Kiister operation, making a funnel drainage 
opening through the posterior meatal wall, and sewing up the incision behind the pinna. 


May—Oro.. 1 












834 Proceedings of the Royal Society of Medicine 14 


In old cases with persistent fistula he removed the scar tissue so as to get fresh edges, 
undercut the skin and joined it behind the pinna. At the same time he made a drainage 
opening through the posterior meatal wall. 


Mr. F. C. ORMEROD said that he had used the temporal muscle graft many times for 
retro-auricular fistula. After such treatment there was usually complete healing by first 
intention. He suggested that in Mr. Sorsby’s cases something of the kind should be done. 


Mr. HoLT DIGGLE said that many cases of persistent fistula, often with a dry middle 
ear and perfect hearing, were due to tubal otorrhea. If the cavity was filled with fluid, and 
the patient was asked to perform a negative valsalva, the reservoir would be emptied into 
the nasopharynx. 


Mr. A. LOWNDES YATES said that he had followed up a series of cases of these fistule, 
and found that the incision had been made rather far forward, so that it was actually over 
the mastoid cavity. In all the cases in which the fistule did not develop the incision had 
been made much further back, and also higher. It seemed that if the incision was made 
far back it tended to prevent the formation of a fistula, as a flap of sufficient dimensions to 
reach to healthy bone allowed the wound to heal more readily and securely. 


Mr. E. H. RICHARDS said that during eight years he had not seen such a case. In 
acute mastoid cases he placed the incision mostly within the hair margin, so as to prevent 
the skin incision overlying the possible mastoid cavity. 


Mr. SYDNEY ScoTT said that there appeared to be two classes of case for discussion. 
The retro-auricular fistula intentionally maintained by gauze packing, and the second class, 
due to failure of union with sutures, and breaking down of the post-aural wound. The 
latter comprised acute cases of mastoiditis after Schwartze’s operation, generally infants 
with impoverished tissues. He preserved the meatus when he could, and when the 
reparative operation was undertaken he would prefer freely to undercut the skin and close 
the wound with a double blanket suture, providing tube-drainage, rather than follow Kiister’s 
method in this kind of case. 


Mr. LESLIE POWELL said that he always made a forward incision in the mastoid in his 
cases, and he did not see these fistule afterwards, therefore he did not think the position of 
the incision could account for the fistule. He used a tube for drainage, but he removed it 
early. 

Mr. SoRSBY (in reply) said he doubted whether the opinion as to the site of the incision 
being a factor in the development of retro-auricular fistule was valid. He had the good 
fortune of collaborating with the President who placed his incision relatively far back, but 
another colleague of his—Mr. Buckland Jones—always made the incision near the auricle, 
and he was satisfied that neither technique was responsible for the fistula. 


Apparent Complete Loss of Bone Conduction in the presence of Fair 
Hearing by Air Conduction.—W. Stirk Apams, F.R.C.S. 


G. W., a woman, aged 26. There is total loss of hearing and vestibular reaction 
on the left side. On the right side, the patient says she is unable to hear any 
tuning-fork below C. 256 by bone-conduction, while for air-conduction she has a 
considerable degree of hearing throughout the tone-scale. 

The symptoms date from a severe illness at the age of 11, when she lost her 
hearing totally during one night; the following day the right ear recovered, but the 
left has never recovered its hearing. 

The complete absence of bone-conduction in the presence of a fair degree of air- 
conduction for the same tuning-forks, subjects present theories of hearing to a very 
severe test. 


Discussion.—Mr. A. LOWNDES YATES said that he had performed a differential test on 
this patient. She said she heard the fork of 256 DV well, opposite the auditory meatus. 
He then performed the differential test, placing one fork on the bone so that the patient 
heard by bone-conduction and the other opposite the meatus, so that she heard this by air- 
conduction when both were vibrating. He stopped the vibration of the one opposite the 
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auditory meatus without her knowledge and she said she could still hear it well. She had 
denied hearing the fork by bone-conduction but did so if she thought she was hearing it by 
air-conduction. He therefore wondered whether there was a hysterical factor in the case. 
Possibly Mr. Stirk Adams had performed the same tests and had come to a similar conclusion. 
She later said that she noticed a difference between sound communicated by air and 
sound transmitted by bone. 


The PRESIDENT asked whether, on the night of the attack which had resulted in 
complete left-ear deafness, there had been any vertigo. He asked this because it was 
possible that there had been some labyrinthine effusion. In the cases of sudden deafness 
resulting from labyrinthitis, which he had seen there was always a history of severe vertigo, 
and this helped one’s conclusion. As this patient was only 11 years old at the time of the 
attack she might have forgotten. 


Mr. F. C. ORMEROD said that he also had tested this patient; she did not seem to hear 
any of the forks available on the mastoid process, but she said she could feel the vibration. 
She seemed to be confused between sound and vibration. The history of the case reminded 
him of that of Helen Keller, who had become deaf and blind after meningitis at the age of 
3 years. There might have been something in the nature of cerebrospinal meningitis which 
caused this marked nerve deafness. He knew of a case in which the patient was completely 
deaf after cerebrospinal meningitis, and later had become insane. 


Mr. StrrK ADAMS (in reply) said he had not carried out the differential tests described by 
Mr. Lowndes Yates. He thought that the patient’s statements were accurate, and had 
found no reason for suspecting a hysterical cause. On three separate occasions he had tested 
her hearing throughout the tone-scale with tuning forks. Her replies varied for the exact 
duration of the sound by air-conduction and for the upper tone limit, as found by the 
monocord. This variation was not of the order that would lead him to suspect simulation. 
Throughout she had always maintained that she heard nothing by bone-conduction on either 
side. 

In reply to the President: The patient was certain that no vertigo had occurred in 
her illness of fifteen years previously. 


Postscript.—After the meeting the patient’s hearing was charted by audiometer 
at the Ferens Institute (see charts). 


CHART OF BonE ConpbvuUCTION, 6 DECEMBER, 1935. 
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Line at ‘‘A”’ indicates reading of audiometer when testing a person of normal 
hearing with the D-80904 bone conduction receiver. 
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Line at ‘‘A’’ indicates reading of audiometer when testing a person of normal 
hearing with the D-80904 bone conduction receiver. 


Mr. R. J. Sullivan of the Ferens Institute reports :— 


By air-conduction there is a loss for speech frequencies of 38-6% in the right ear. Loss 
for the left ear is complete. By bone-conduction there is an absence of hearing in the right 
ear at 256, 512, and 1024, in the left ear at 512, 1024, 2048, and 8192. 

With the noise box at the right, her hearing ear, the bone-conduction readings from the 
left mastoid at C.64, 128, and 256, disappear. This would appear to indicate that the patient 
was feeling the vibrations with her fingers or in the skin over the mastoid, rather than 
hearing by bone-conduction. The reading at 4096 double vibrations for the left mastoid by 
bone-conduction persisted with the noise-box at the right ear. From the bone-conduction 
chart it is evident that by audiometer no bone-conduction was perceived by the patient on 
the right side at 256, 512 and 1024 double vibrations. 





The fact that the patient recorded hearing by bone-conduction at C.64, C.128, 
0.2048, C.4096, and C.8192 would appear to show that her reliability as a witness is 
good and disposes of the suggestion of hysteria. Mr. Yates’ test was carried out 
with the C.256 fork opposite the ear, and the C.512 fork on the mastoid. 
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Section of Otology 


The Anatomy of the Middle Ear 
By A. Lownpes Yates, M.C., F.R.C.S. 


THE observations of which I am giving an account were made during micro- 
dissections of a number of decalcified temporal bones and by a study of photographs 
in which the structures are enlarged. The investigations were made possible by the 
courtesy of the directors of the Ferens Institute of Otology, who provided the 
material and laboratory accommodation. Although the observations were made on 
many points in each dissection, it is convenient to group them under the following 
headings as :— 

(1) The facial nerve. (2) The folds of the mucous membrane in the middle ear. 
(3) The ossicles and their suspensions and attachments. (4) The intrinsic muscles. 
(5) The Eustachian tube, the middle ear, and the aditus, considered as one tract. 


THE FACIAL NERVE 

Plate I shows a temporal bone in which the external auditory meatus and outer 
surface of the mastoid process have been removed to display the tympanic membrane 
and the mastoid cells. The nerve demonstrated in the specimen showed an outward 
curve so that in making a straight cut through the bone it was divided twice, and the 
divided ends are seen in the specimen. In front of the tympanic membrane the 
corda tympani nerve is shown escaping from the glaserian fissure. 

Plate II shows the facial nerve dissected in another specimen. The apparent 
width of the nerve was about 3 mm., but on opening the sheath the nerve itself was 
found to be about 1 mm. in diameter. The sheath in this and other specimens is 
difficult to recognize, for it is closely incorporated with the bone and of a similar 
colour. The nerve itself is recognized more easily, but is adherent to its sheath 
and is easily torn across by undue traction on the sheath. 

[In Plate III the nerve has been exposed in its descending portion and it can be 
seen that the patches on the sheath have been torn away in removal of the overlying 
bone. 

There are certain areas in which the nerve appears to be particularly liable to 
damage during operation on the mastoid. 

(1) The nerve may be covered by bone less thick than normal in the following 
situations :— 

(a) In its course across the inner tympanic wall. 

(b) At a point where it effects the turn from its horizontal (intratympanic) 

portion to its descending portion (Plate 1V). 

(c) In its descending portion in two situations. (i) At a point behind the round 

window a prolongation of the cavity of the tympanum is often present. 
This may pass backwards so as to lie interior to the facial nerve. (ii) In 
the sinus jugularis. The jugular bulb may be well developed and the 
nerve may make an outward bend, avoiding it, or may continue without 
bending, and in the latter case may lose its bony covering, being separated 
from the jugular bulb only by the periosteum. 

(2) The nerve, though covered with bone of normal thickness, may have a course 
which differs from that customarily described in textbooks of anatomy, as to the 
character and position of the bend between the horizontal (intratympanic) and the 
descending portion. : 

(a) The horizontal portion may be short and the bend take place in the middle 

ear. This is rare. 

(6) The horizontal portion may be long and continue on into the aditus and 
reach nearly to the antrum before the bend occurs. In such a position it 
is more liable to accidental damage. 
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(c) The horizontal portion, on reaching the aditus, may bend outwards and then 
downwards, so that the nerve occupies a position more outward than the 
normal. 


(3) The course of the descending portion of the nerve: This is generally 
represented by a straight line, but curvature of this part of its course is not un- 
common and may expose the facial nerve to risk of injury at the time of operation. 

The following curves have been observed :— 

(a) The descending portion of the nerve may form an outward bow such that a 
straight cut through the bow divides it twice, leaving an are of nerve in 
the severed portion of the bone. 

(b) A sudden backward inclination may be present in the lower portion of the 
nerve. 

(c) A sudden outward inclination of the nerve may be present in its lower portion. 

(d) The nerve may run in the sheath of the jugular bulb. 


(4) The sheath of the nerve. 

The nerve with its sheath is about 3 mm. wide, but on division of the sheath the 
nerve is seen to be about | mm. in diameter. The sheath is attached irregularly to 
the overlying bone in such a manner that the removal of this may tear the superficial 
layers of the sheath. The sheath also forms attachments to the nerve itself, and the 
traction on the sheath which results from rapid removal of the bone may damage the 
nerve by indirect traction. In one specimen it was possible to effect an indirect 
division of the nerve by traction made during dissections, but it has to be remembered 
that the bone has been decalcified by immersion for long periods in acid. 


THE Foups oF Mucous MEMBRANE IN THE MIDDLE EAR 


In the investigations, special note was made of the following folds: The anterior 
and posterior folds of Tréltsch, the suspensory ligament of the malleus and incus, 
and the folds of the mucous membrane in relation to the stapes at the oval window. 
All folds consist of two layers of mucous membrane between which lie certain 
nerves and vessels. 

The anterior fold of Tréltsch continues the mucous membrane of the roof of the 
Eustachian tube up to the tendon of the tensor tympani, which it ensheathes. It then 
continues backwards but behind the tendon, the same two layers of mucous membrane 
receiving the name of the posterior fold of Tréltsch. As this is traced backwards, it 
is seen to be attached in its forward part in a similar manner to the anterior fold of 
Tréltsch namely on the inner side to the inner tympanic wall and on the outer side 
to the tympanic membrane. Shortly after leaving the tendon of the tensor tympani 
its inner edge becomes free and passes external to the descending process of the 
incus to regain attachment to the inner tympanic wall close to the origin of the tendon 
of the stapedius from the bone. The outer edge of the posterior fold is attached 
throughout its length to the tympanic membrane. The fold is variable in width and 
in the degree of its attachment to the inner tympanic wall and hence in different 
specimens the space between the unattached portion of the fold and the inner 
tympanic wall varies much in width. For this reason also the chorda tympani runs 
at a distance from the tympanic membrane, which varies a good deal in different 
middle ears. The anterior and posterior folds of Tréltsch, considered together, 
divide the cavity of the middle ear into an upper and lower portion which 
communicate at the space left between the free border of the posterior fold and the 
inner tympanic wall (Plates V, VI, VII, VIII, IX, XVII and XIX). 

The suspensory ligament of the malleus: .This ligament joins the head of the 
malleus to the roof of the attic. It varies in width in different specimens, being in 
some cases a.thin narrow band while in others it is represented by two thin bands 
and in others by a sheet of mucous membrane which extends obliquely across the 
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head of the malleus and incus below, and above extends obliquely across the attic 
roof. The length of these folds also varies greatly, for in some cases the heads of the 
malleus and incus are almost in contact with the attic roof, while in others a 
considerable area intervenes (Plates VII, XIV and XVII). In certain specimens 
which were dissected the results of former inflammation in the middle ear were 
seen. In these, around the suspensory ligament of the malleus adhesions were often 
present and, in these specimens there was generally evidence of a healed perforation 
in Shrapnell’s membrane (Plates X and XIII). 

The folds of mucous membrane in connexion with the oval window consist of 
two layers which rise from the margins of the window to join the crura of the stapes. 
They are variable in extent in different specimens and in those which showed 
evidence of former inflammation in the middle ear, they are much thickened and 
evidently tend to limit the movement of the stapes in the oval window (Plates X 
and XII). 

In Plate VIII the method of insertion of the stapes in the oval window is shown 
and the utricle is seen in the vestibule, its relation to the footplate of the stapes 
being clearly seen. 


THE METHOD OF SUSPENSION AND ATTACHMENT OF THE OSSICLES 

The suspension of the malleus and incus to the attic roof is effected by means 
of the suspensory ligament which has already been described. The malleus and 
incus are suspended also by the anterior ligament of the malleus, but the attachment 
which appears to be of chief importance is that effected by the anterior ligament of 
the malleus in front and the ligaments which fix the tip of the posterior process of 
the incus to the sides of the aditus, for the part above this axis of suspension 
exactly counterbalances that below it. The wide fish-tail-shaped ligament which 
fixes the incus behind is shown in Plate XI. 


THE INTRINSIC MUSCLES 


The method of insertion and the origins of the tensor tympani and stapedius 
are well described in textbooks of anatomy. In specimens which show the effects 
of inflammation in the middle ear the fixation—and probably prevention of some 
degree of the action—of these muscles by thickening of the mucous membrane which 
surrounds them is shown in Plates X and XII. 


THE EUSTACHIAN TUBE, THE MIDDLE EAR, AND THE ADITUS 
CONSIDERED AS A WHOLE 

The entry of the Eustachian tube is wide and the manner in which the mucous 
membrane of its roof is carried on to the tensor tympani by the anterior fold of 
Tréltsch has been described. From the Eustachian tube the middle ear expands into 
its lower compartment, which is limited above by the under surface of the folds of 
Tréltsch except at the opening between the inner margin of the posterior fold of 
Tréltsch and the mucous membrane covering the inner tympanic wall. The lower 
compartment of the middle ear communicates with the upper compartment through 
this opening ; the size varies considerably in different specimens (Plates V, VI and 
XIX). The upper compartment of the middle ear extends from this opening in a 
forward direction; it is here divided into two portions, the internal and external, 
which communicate above. The external part is divided into an upper and lower 
compartment by the anterior ligament of the malleus (Plate XI) and by a fold of 
mucous membrane above this (Plate XVI). Between these two is Prussak’s space 
(Plate XIV) which forms a forward prolongation of the upper compartment in the 
middle ear and which ends blindly, owing to the attachment of the anterior ligament 
of the malleus to the anterior fold of Tréltsch (Plates XI and XVI). The internal 
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compartment of the upper portion of the middle ear is generally not divided (Plate XI) 
but occasionally a band of mucous membrane passes from the body of the malleus to 
join it to the inner tympanic wall (Plates XIII and XVII). Traced backwards, the 
upper compartment of the middle ear is seen to end blindly in its lower part, while 
its upper portion is prolonged through the aditus into the mastoid antrum (Plate XI). 
The aditus, when the incus is in place, forms a passage which is very variable in size 
and which is semilunar or triangular in section. 

Points of importance in the anatomy of the middle ear are demonstrable in a 
series of specimens in which a temporal bone has been divided by sagittal section. 
Plate XV shows the most anterior of these sections; the Eustachian tube is seen 
entering the cavity of the middle ear, the cells in its floor being particularly marked ; 
the processus cochleariformis is seen and beneath it is the belly of the tensor 
tympani, adjacent to which is the apex of the cochlea. It will be seen that the 
cells in the floor of the Eustachian tube are continuous with certain larger cells 
which abut on to the jugular bulb. 

In Plate XVI Prussak’s space is seen from in front, the boundaries of which are 
recognized with ease. The tendon of the tensor tympani and the manner in which 
this is attached to the anterior fold of Tréltsch are demonstrable. The chorda 
tympani nerve is seen winding round the inner surface of the body of the malleus. 
The malleus has been divided from the incus through the joint which intervenes 
between them. 

In Plate XVII Prussak’s space is open and inspected from behind ; the chorda 
tympani nerve is visible in the posterior fold of Tréltsch, the sickle-like margin of 
which is easily recognizable. The stapes and the joint between it and the incus 
are well shown, as is the layer of mucous membrane covering the tendon of the 
stapedius. 

In Plate XVIII the middle ear is seen through the aditus from behind, and the 
incus and its posterior ligaments are visible. The semicircular eanals and their 
relation to the aditus are also shown. The facial nerve is visible, and in this case 
makes a backward and outward turn in the lower portion of this part of its course. 

In Plate XIX the middle ear is open from below, the floor having been removed. 
The tympanic membrane is shown in its entirety, and the folds of Tréltsch pass 
inwards from it, and the chorda tympani nerve is seen to lie close to the margin of 
the folds. 

Plate XX shows the relations of the round window to the oval window; the 
bony covering of the facial nerve is also shown. 


KEY to Explanatory Diagrams. “PLATES I - XX. 





1. Tympanic membrane. 2. Malleus. 3. Incus. 4. Stapes. 56. Eustachian tube. 6. Inferior com- 
partment of middle ear. 7. Superior compartment of middleear. 8. Aditus. 9. Antrum. 10. External 
auditory meatus. 11. Internal auditory meatus. 12. Tendon of tensor tympani. 13. Tensor tympani 
muscle. 14. Tendon of stapedius. 15. External semi-circular canal. 16. Superior semi-circular canal. 
17. Posterior semi-circular canal. 18. Common stem of posterior and superior canals. 19. Vestibule. 
20. Cochlea. 21. Utricle. 22. Round window. 23. Oval window. 24. Facial nerve. 25. Auditory 
nerve. 26. Chorda tympani nerve. 27. Suspensory ligament of malleus. 28. Suspensory ligament of 
incus. 29. Anterior fold of Tréltsch. 380. Posterior fold of Tréltsch. 31. Lateral sinus. 32. Jugular 
bulb. 33. Posterior ponch of Triéltsch. 384, Adhesions. 35. Prussak’s space. 36. Processus cochleari- 
formis. 37. Posterior ligament of incus. x Mastoid cells, 
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ri- PLATE I.—The external auditory meatus has been removed to show the tympanic membrane, 


facial and chorda tympani nerves and the mastoid cells and antrum, 




















PuatTE II.—The bony covering of the facial nerve has been removed to show the sheath 
of the nerve and its relations. 























PxaTE III.—The bone covering of the facial nerve has been removed to show the attachment of 
the sheath of the nerve to its bony covering and its relations to the jugular bulb and to the aditus. 
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PuiatEe 1V,—The inner tympanic wall has been removed, the bone being divided just internal 
to the level of the facial nerve. 














PuaTE V.~The lower portion of the middle ear has been removed so as to expose the 
structures which lie above the level of the lower margin of the oval window. 
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PLATE VI.—The lower portion of the middle ear has been removed so as to expose the 
structures which lie above the level of the lower margin of the oval window. 














Puate VII.—The inner tympanic wall has been removed so as to expose the folds of Triltsch. 
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” Prate VIII.—The posterior portion of the middle ear has been removed so as to expose the 
structures which lie in front of the posterior margin of the oval window. 























PLATE IX.—The posterior portion of the middle ear has been removed so as to expose the 
structures which lie in front of the posterior margin of the oval window. 











PLATE X.—The posterior portion of the middle ear has been removed so as to expose the structures 
lying in front of the posterior margin of the oval window in an ear, the seat of former inflammation. 











ires 














PrLateE XI.—The roof of the middle ear, aditus and antrum has been removed so as to expose 
the structures. 

















PruatE XJI.—The floor of the middle ear which has been the site of inflammation has been removed 
so as to expose the structures which lie above the level of the iower margin of the oval window. 
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PLATE XIII.—The posterior portion of a middle ear, the seat of former inflammation, has been 
removed so as to expose the structures which lie in front of the tendon of the tensor tympani. 








PLATE XIV.—The external auditory meatus, onter attic wall, and Shrapnell’s membrane 
have been removed, 
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PutatE XV.—The posterior part of a middle ear has been removed so as to show the 
structures which lie in front of the processus cochleariformis, 








PLATE XVI.—A vertical section through the middle ear at the level of the tendon of the 
tensor tympani. 








Puate XVII.—The anterior part of the middle ear has been removed so as to expose the 
structures which lie behind the promontory. 











PuatE. XVIII.—The bone has been divided through the aditus so as to show the 
structures lying in this vertical plane. 








PLate XIX,—The floor of the middle ear has been removed so as to show the structures seen 
when looking upwards into the middle ear. 
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PLatE XX.—The middle ear has been divided obliquely at the level of the round window so 
as to show the structures lying above and behind this. 
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Modern Methods in Agglutination. 
By JoHN C. CruIcKSHANK, M.B. 


WITH a great deal of what I have to sayin this paper you will be familiar. I 
am breaking no new ground. Rather I propose to discuss the more recent 
developments in the methods of carrying out the agglutination reaction, the value of 
the additional information which we acquire by these methods, and the way in 
which that information may be interpreted. 

Gruber and Durham first recorded the agglutination of bacteria by specific 
serum, and it was Widal who recognized that the discovery could be applied to the 
diagnosis of enteric cases. So the two main uses of the reaction became defined. 
We may study the antibody content of the patient’s serum by determining its 
ability to agglutinate various suspensions of organisms or, on the other hand, we 
may attempt to identify an unknown organism which we have isolated, by finding 
out which of a range of antisera will agglutinate it—antisera which we have 
prepared in the rabbit by the inoculation of known strains of bacteria. 

I do not intend to dwell on the theoretical side of the reaction. We know, as 
Bordet first showed, that there are two stages: that in the first stage antibody 
combines specifically with antigen, and the organisms are said to be sensitized, and 
that in the second stage they are clumped by the action of the electrolyte, the salt 
solution in which they are suspended. Bacteria are kept in uniform suspension by 
virtue of the negative charge which they carry tending to keep them apart. When 
sensitized, in the presence of the electrolyte, the surface charge is lowered and surface 
tension brings the organisms together into masses. Whether the second stage is 
also specific we need not for the present discuss. 

In any event, stress is laid by most workers upon the happenings at the surface 
of the bacterial cell. Presently it will be necessary to consider the antigenic 
structure of bacteria and we shall probably get a clearer conception of the changes 
which an organism may undergo, and the effect of these changes upon the 
phenomena of agglutination, by considering the particular antigenic constituent 
predominating at the bacterial surface at any moment as being the one responsible 
for the behaviour of the organism at the time. This view is, at least, the one most 
convenient for our present understanding. 

In order to compare them with the methods now recommended for carrying out 
an agglutination test, one might say a word about the older methods with which we 
are all familiar. The actual techniques described are numerous. Some of them 
were microscopic, some macroscopic, and some something between the two. They 
all consisted of some device for making dilutions of serum and mixing these with a 
quantity of bacterial suspension. 

In the microscopic method a drop of various dilutions of serum, made with a 
capillary or hemocytometer pipette, is mixed with a drop of living culture and the 
presence or absence of aggregation observed microscopically. A very small amount 
of serum could thus be used. 

Another method still used for certain purposes is slide-agglutination, the serum- 
suspension mixtures being made on a slide perhaps divided into segments for 
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different dilutions, and observed by the naked eye or under the low power of the micro- 
scope. Dense suspensions are necessary—saline suspensions from agar growths— 
and these might be killed and preserved by phenol or formol. Such a method is 
used at present for typing of pneumococci and also as a means of giving us a 
preliminary orientation prior to the use of more exact methods in, say, the 
Salmonella group. 

The increased rapidity with which the reaction took place when the slide was 
rocked and the reagents kept in movement led to the introduction of various pieces 
of apparatus—for instance, the so-called agglutinometer of Garrow, by means of 
which a Widal test could rapidly be carried out. Dilutions of serum made in 
porcelain cups are mixed with suspension on a slide, which is rotated in a moist 
chamber by clockwork and the reading taken after 5 minutes or so. 

It cannot be denied that these methods are useful ; they give rapidly and easily 
an answer to the question as to which of a series of organisms is agglutinated by 
the serum and some fairly close idea of the titre. But a purely macroscopic method 
is capable of certain refinements not possible with these methods and can be 
carried out in such a way as to give considerably increased accuracy. So that we 
prefer nowadays to use the macroscopic method except, as I have indicated, for 
preliminary orientation. 

The reaction is carried out in the small agglutination tubes of Dreyer, and the 
tubes are placed in the waterbath at 55° C. at which temperature the reaction takes 
place more quickly, partly owing to the increased frequency of impact between 
antigen and antibody, and especially owing to the improved mixing caused by the 
setting up of convection currents. These we ensure by arranging that the tubes 
will be immersed for about a third of their depth in the waterbath. 

A geometric series of dilutions of the serum in saline is made, either by dropping 
pipettes gauged to deliver a convenient number of drops per c.c., or by graduated 
pipettes. To the fixed quantity, usually 0°5 c.c. of each dilution is added an equal 
quantity of bacterial suspension. At the end of the period of incubation, the tubes 
are observed for flocculation, by holding them against a black background, lit from 
behind in such a way that light does not enter the eye of the observer. You are no 
doubt familiar with the numerous boxes which have heen devised for this purpose. 
We may, if we care, use a hand lens to aid us. 

We find, of course, that we observe various degrees of agglutination and, as our 
object is to note a definite end-point, we may be in difficulty. A method was 
introduced by Dreyer for the standardization of readings of the end-point or titre. 
Where it is observed that the organisms have completely flocculated and have sunk 
to the bottom of the tube, leaving the supernatant fluid quite clear, a sedimentation 
often recorded as + + +, Dreyer recommended that the reading be recorded as 
total’ (T); where flocculation is readily perceived by the naked eye, but without 
sedimentation, the usual ++ reading, the term Standard agglutination (S) is 
used, while flocculation that is hardly visible is recorded as tr— (trace). About 
10 possible degrees of agglutination were thus defined and, to assist workers to 
agree on these appearances, gelatine standards were issued from the Oxford 
laboratories. 

Further, in order that we might calculate the dilution that will give standard 
agglutination, should none in our series exactly do so, a value of 1 was assigned to the 
standard, and diminishing values down to 0°53 were assigned to the tubes showing 
sub-standard agglutination and increasing values for those showing a more complete 
agglutination, up to a value of 1°47 for total agglutination (Table I). By means 
of this interpolation table, if our last positive tube showed, say, flocculation as 
. ‘trace minus” at ¢o50, we could calculate that standard agglutination would have 
been observed at-zo00 X o's = ado. 

Our methods are now becoming more exact, and the next step advocated by 














ro- 


is 
} a 
the 


vas 
ces 
of 
in 
ist 


ily 
by 
10d 
be 
we 
for 


the 
kes 
en 
the 
bes 


ing 
ted 
ual 
bes 
om 

no 
Se. 


our 
VaS 
tre. 
ink 
ion 

as 
out 
) is 
out 

to 
ord 


ard 
the 
‘ing 
lete 
ans 

as 


ave 








Section of Tropical Diseases and Parasitology 


TABLE I.—DREYER’S REDUCTION TABLE, 


Total (T) 1-47 
Total minus (T—) 1-29 
Standard plus (S+) 1-13 
Standard (S) 1-00 
Standard minus (S—) 0-88 
Trace plus (tr+) 0-77 
Trace (tr) 0-68 
Trace minus (tr—) 0-60 
(Query trace (? tr) 0-53 
Nil (0) 0-46 


e.g. tr— at 1/1000 
.". Sat 1/1000 x 1/0-6 = 1/600 

Suspension factor = 2-5 
.. Reduced titre = 600 
2 5 


= 240. 


Dreyer and his colleagues concerned the bacterial suspension. It was well known 
that different suspensions varied in their agglutinability and it was desirable that 
this variable should be standardized. Thus was introduced the principle of stan- 
dardized bacterial emulsions, which were issued from the Oxford laboratories under 
the auspices of the Medical Research Council. These were originally formolized 
broth cultures of strains frequently subcultured to increase their agglutinability. 
They were proved, after an initial storage of a few months, to remain stable for 
long periods and a new suspension could be compared with a standard agglutinable 
culture by repeatedly testing and comparing them, using a closely spaced series of 
dilutions of specific serum. Thus an agglutinability-factor could be assigned to the 
new suspension. This might be, say, 2°5, indicating that so much less serum was 
required to agglutinate it to the same degree, and it was suggested that the standard 
agglutination, at say gio, in a Widal test, be adjusted by dividing its reciprocal by 
the factor, i.e %°.° = 240, which was termed the reduced titre. 

These measures proved of great value in accurate work in following the course 
of titres in the blood and in preventing serious errors due to great differences in the 
agglutinability of bacterial cultures. They have the additional advantage of ensuring 
that the results of different workers may be comparable, and, although we shall find 
that we usually demand a considerable difference between a normal titre and one 
to which we shall attach diagnostic importance, there is no doubt that standardization 
of, at least, the suspensions we use, will render our results much more valuable. The 
increased safety in the use of killed suspensions, as compared with living, is obvious. 

So far bacteria have been considered as a whole. It is now necessary to refer to 
the advances which have taken place in methods of agglutination consequent upon 
the recognition of the fact that the different constituents of the organism enter into 
the reaction in different ways, and that the antibodies corresponding to these different 
constituents may have a different importance from one another when we come to 
assess the significance of our results. 

Smith and Reagh had, as far back as 1903, described the differences between a 
motile and a non-motile strain of Bact. suwipestifer in their reactions to sera prepared 
against them, but we are indebted to Weil and Felix for bringing these differences 
and their significance into the prominence which they now have. 

Weil and Felix were at the time working on typhus and had made the discovery 
of the fact, now so well known, of course, to us, that the serum of their cases 
agglutinated a certain strain of Proteus. Studying the motile form of the organism, 
they noted that, when inoculated on an agar plate, it grew in the form of a thin layer, 
spreading across and covering the surface of the plate. But the non-motile form, 
they observed, grew in the form of isolated colonies with no tendency to spread. 
The spreading form they called the “ Hauch” form, the other the “ohne Hauch ” 
form—terms which have now been shortened to ‘H” and “ O.” 

Such, then, were the beginnings of the very important story of flagellar and 
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somatic agglutination. It is with the enteric group that I shall have especially to 
deal in discussing this particular aspect of antigenic structure and, here, although 
we have no colonial differences such as were observed in the Proteus group, the 
association of certain characteristics with the ‘“H”’ or flagellar antigen and with the 
“O” or somatic has been widely studied and recorded. Let us recollect these 
characteristics. 

If we prepare an antiserum against the ordinary flagellated organism, the anti- 
bodies in that serum will correspond to the “H”’ antigen and to the “O” or body 
antigen—it will be, in fact, an“ H ” and ““O” antiserum. If we prepare an antiserum 
against the non-motile variant, we sball have only “O” antibodies produced. 
Supposing we test the “ H ” and “O” antiserum against a suspension of the homologous 
motile organism, we shall find that agglutination takes place usually very rapidly and 
that the clumps formed are large, loose and woolly, and that, when they sediment, 
they form a large fluffy floccule at the bottom of the tube. On the other hand, the 
“O” antiserum will agglutinate a suspension of the homologous—the non-motile— 
organism in an entirely different manner. The reaction will be slower—it may be 
some hours before it becomes apparent—the clumps are tight and granular, and the 
sediment of a much more compact and sandy nature than in the case of the “H” 
type. The titre of the “H” antibody will probably be much higher than the “ O.”’ 

Should we examine the corresponding reactions microscopically we should find 
that in the first case the organisms are coming together owing to approximation and 
entanglement of their flagella, forming loose aggregates which become non-motile 
with the putting out of action of the flagella, whereas the ““O”’ aggregates consist 
of organisms the bodies of which have come together, often at the poles, these 
masses being motile by virtue of the unagglutinated flagella. 

Another experiment will show us that the motile strain will, when mixed with 
“O” antibody, agglutinate in a granular fashion. And, taking advantage of the fact 
that we may remove or absorb out of an antiserum any particular agglutinin by 
treatment with the corresponding antigen, we can easily show that the motile form 
had produced “H” and “O” agglutinins or antibodies corresponding to its two 
antigens, whereas the non-motile form has produced “0” only. 

We may also discover that the flagellar antigen is more easily destroyed by heat ; 
a suspension heated to 70° C. for 15 minutes is found to have lost that antigen and 
to react in the same manner as if it were a non-motile strain. The somatic antigen 
will actually withstand boiling. 

Such is an outline of the characters of the fiagellar and somatic types of 
agglutination. Of their importance and significance, I shall have more to say. 
Meanwhile a word must be said about the types of bacterial suspensions which we 
can use in order to study separately the reactions of the ““H”’ and ‘‘O” antigens. For 
the flagellar antigens it is found most satisfactory to use a formolized culture—the 
organism is grown in veal or casein broth for 18 hours at 22° C.—formol is then 
added up to 0°25% and the flask may be placed in the 56°C. waterbath for half an 
hour or left for 4 or 5 days in the cold. Such a suspension is then found to be 
sensitive and stable—more so than suspensions of agar growths. It will react with 
an ‘H” serum but with an “ O” serum hardly or not at all. 

An “O” suspension of a normally motile organism can be prepared in various 
ways. If we have a non-motile variant we may with advantage use it. Otherwise 
we may destroy the “ H”’ antigen by heat or may treat the organisms with alcohol. 
This we may do by mixing a suspension with equal parts of absolute alcohol for 
12 to 24 hours, diluting further for storage and for use. An alternate procedure is 
to wash off a 24-hour agar growth on Roux bottles with absolute aleohol—or, even 
better, a growth on 1:1,000 phenolized agar, the phenol inhibiting the production 
of flagella. The suspension in alcohol is placed in the 56°C. waterbath for 1 to 2 
hours, then centrifuged and the deposit re-suspended in a small quantity of distilled 
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water, being further diluted with saline to a suitable opacity for use—an opacity 
corresponding to 1,000 x 10° coli per c.c. 

Duncan has recently described the inactivation of the ‘H ” antigen by dilute 
mineral acid and it is possible that this may be used in making somatic suspensions 
conveniently in the future. I believe that Felix previously had actually used this 
method and is applying it to later work which I shall mention. 

Realizing the importance of different constituents of the bacterial cell, we must take 
a step farther in the study of antigenic structure, referring again to the enteric group. 
Andrewes, in 1922 and later years, described a form of variation, interesting and 
peculiar, in the flagellar antigens of certain of the species. This is referred to as 
the type and group or specific and non-specific phase variation. It may briefly be 
described thus. The “H” antigen only is concerned. An organism of one of these 
species may be in one or other of two forms or phases. In these two phases, 
although the body of the organism is in each case identical, the flagella have a 
different make-up. The flagellar antigen in one of these phases is specific for the 
organism concerned—we shall not find it to any large extent in other species—but 
the flagellar antigen of the organism when it exists in the non-specific phase is 
identical with or overlaps widely with the flagellar antigen of other species—that is 
to say with the group or non-specific phase of these other organisms. 

To consider a concrete case, let us take Bact. paratyphosum B and Bact. stanley 
(isolated from cases of food-poisoning), which happen to have the same body or 
somatic antigen. You will observe that these organisms, in their specific phase, are 
easily distinguished, having quite different flagellar antigens, whereas in their group 
phase they are extremely alike—in fact identical, so far as the diagram shows. 

I think that the best method of making clear this change is to outline the 
procedure which we can easily carry out in order to demonstrate it to ourselves. A 
broth tube is sown from stock with the organism concerned ; it is grown till slightly 
turbid, then plated on agar, and incubated overnight. In the morning we find isolated 
colonies. We pick, say, 10 of these, into numbered broth tubes and grow at 22°C. 
for 18 hours. They are then formolized (0.25%) and killed in the waterbath. We 
then set up two rows of agglutination tubes, each tube in the top row containing a 
dilution of pure type serum, the bottom tubes a dilution of pure group serum. We 
now add an equal quantity of broth number 1 to the first pair of tubes, type and 
group, of broth 2 to the second pair, and so on. We shall now find, on incubation, 
that agglutination of the broth-suspensions, takes place in the presence of either 
type or group serum. We have thus shown that the organism from which the 
picked colonies grew was in either the type or the group phase. It may be noted 
that these phases are alternate and also that the change is a reversible one, so that, 
though the picked organism may remain in the one phase for a few subcultures, we 
soon find that its growth consists of a mixture of organisms in the two phases. 
Species which may exist in these two phases are known as diphasic. It will be 
realized that our ordinary stock cultures of such organisms will contain a mixture 
of organisms in either phase. The mode of reversibility, I think, we need not 
discuss—such a question as whether each organism in, say, the type phase, actually 
contains a very small amount of group antigen. 

We are now in a position to look at the tables showing the antigenic structure 
of the organisms of the Bacterium group, the result of the enormous labours chiefly 
of Bruce-White and Kauffmann (Table II). This table is from the recent report of 
the Salmonella Sub-committee of the Nomenclature Committee of the International 
Society for Microbiology (Journal of Hygiene, 34, 333, 1934), which gives a detailed 
definition of the Salmonellas. We note that it includes Bact. typhosum and excludes 
Bact. morgani. I have extracted the more important members of the group, which 
totals 44, though a few others have since been described. The left-hand column 
shows the Roman numerals assigned to the somatic factors of each organism, and they 
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serve to divide’ the organisms into 5 groups, A B C D KE. Considering next the 
flagellar constituents, we have on the left the type or specific factors designated by 
small letters, and on the right, the group antigenic factors indicated by numbers 
1 to 6. 

TABLE IT.—SALMONELLA-KAUFFMANN-WHITE SCHEME. 


0’ H” 
Speciltic Non-specifie 
Group 
A (8) S. paratyphi A ove I Il a — 
B (10) 8S. paratyphi B ' b 1,2 
S. typhi-murium L IV Vv i 13,3 
S. stanley ) d 1,2 
S. reading ... in IV eh 1,4,5 
C (16) S. paratyphosum C ) c 1, 4,5 
S. suipestifer (American) | VI VII c 1, 3, 4,6 
S. sucpestifer (European) 1,3,4,5 
S. bareilly ) y 1, 3, 4, 5 
S. newport ‘nak VI VIII eh 1, 2, 4 
D (12) S. typhi d 
S. enteritidis (Gaertner) gom 
S. enteritidis (Dublin) gp 
S. eastbourne IX eb 1, 3, 4,5 
S. dar-es-salaam enlw - 
S. gallinarum — — 
S. pullorum — 
E (3) S. london —_ X III lv 1, 4, 6 


Glancing over the tables, let us pick out certain facts of importance. We notice 
that two of the organisms are non-motile and have therefore only an “O”’ antigen 
—Bact. pullorum and Bact. gallinarum. We see also that Bact. typhosum, Bact. 
paratyphosum A and Bact. enteritidis (Gaertner) are monophasic and devoid of group 
antigens. Most of the other well-known ones are diphasic. We observe that Bact. 
paratyphosum B and Bact. typhi-murium (ertrycke) are very much alike but differ in 
their type specific antigens. Bact. paratyphosum C is diphasic, but those very 
similar organisms, the swipestifers (cholere suis) are interesting, for one is diphasic 
(American), while the other (European) is monophasic, but in a unique way, for it 
exists only in the group phase. We have already had occasion to note Bact. stanley, 
and now we see that it shares its specific antigen with Bact. typhosum, which is 
monophasic. So that in such an experiment as was detailed above to demonstrate 
type and group colonies, a ¢yphosum serum could therefore be used to spot stanley 
organisms in the type phase. 

It is convenient here to refer to another type of variation—first described by 
Arkwright, working with the dysentery group—but occurring also in the Salmonellas. 
This is the smooth and rough variation. The variants described differ in a number 
of respects from the normal form. These differences I have indicated in diagrammatic 
form. On a solid medium the normal colony is smooth, glistening, and of entire 
edge, whereas the variant colony is rough or granular as to surface and irregular as 
to edge. In broth the one grows diffusely, the other in the form of a deposit, leaving 
the broth clear. The rough form, in contrast to the smooth, agglutinates spontan- 
eously into clumps in normal saline—we may succeed in making a stable suspension 
in distilled water or in saline of low salt content (0-2-0-4%). The change, however, 
which concerns us most is the antigenic change—we find that this is confined to the 
somatic part of the organism: the normal somatic antigen which we have noted to 
be characteristic of the body-surface in the smooth state has been lost, and in its 
place is another antigen. Further, a study of the Salmonellas shows us that this 
new antigen is not in any way specific—it is, in fact, a cosmopolitan antigen which 
is widespread throughout the group, occurring as it does in all members of the group 
when they are in the rough state. Experiments showed that the normal smooth 

* somatic antigen was the important one immunologically, and that when this was 
lost we had, in addition, a loss of virulence. It is convenient to regard the rough 
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antigen as deep to the smooth antigen and unmasked by its disappearance. Even 
deeper ones have been described, but these need not detain us at the present 
time. 

From our viewpoint, the S—R change is important, for an antiserum prepared 
against an ‘‘R”’ strain will not agglutinate a suspension of the smooth form (we are, 
of course, only considering the somatic antigen), but will agglutinate a wide range 
of suspensions of organisms which are themselves in the “R” state. Prolonged 
subcultures in artificial media induce roughness, so that we must be sure that our 
strains are in the smooth state before making ‘O” suspensions for agglutination or 
for preparation of antisera. Otherwise we may be misled by non-specific reactions. 
The control tube in our series, containing no serum, will, of course, tell us whether 
our suspension is auto-agglutinating. 

We are now in a position to discuss these findings in relation to antigenic 
structure from the viewpoint of their practical application. We have the two usual 
varieties of the problem. First, how are they to guide us in the identification of 
some unknown organism which we have isolated from the patient ? Second, how 
can they help us in the assessment of our findings in regard to agglutinins in the 
patient’s serum ? 

In the first of these problems it is possible that we may get some help in 
narrowing down the field of investigation from the results of fermentation of sugars. 
Thereafter, some workers prefer to get a preliminary orientation by testing the 
organism by the slide-method with various very specific Salmonella sera which have 
been prepared. Colonies may be picked off and emulsified in the diluted sera. In 
any event, this work will be preliminary to the making of “ H” and “ O” suspen- 
sions and carrying out macroscopic agglutination tests. It may be best to test first 
the somatic antigen and thus put the organism in the appropriate group with regard 
to that antigen. The  H”’ antigens may then be identified, paying due attention to 
the type and group phases of the diphasic species. In routine work, time may often 
be saved by pooling a number of sera—for example all the monophasic “ H ” sera— 
and testing the organism, in the first instance, against the polyvalent serum. Complete 
identification should properly involve an absorption test. To prove two organisms 
identical we should show that each is able to remove all the antibodies from the 
serum prepared against the other—a double cross-absorption known as the Mirror 
test. 

It will be realized that such an exhaustive analysis will often be unnecessary, 
the presence of one or two antigens often being sufficient to fix the diagnosis for the 
particular purpose in view. ’ 

So much for the identification of an unknown organism. We must now consider 
the question, all-important to the clinician, of the interpretation of the Widal 
reaction in view of the new knowledge of antigenic structure. It will be observed 
that the older methods of testing the sera of patients disclosed agglutinins responsible 
for the coarse rapid type of flocculation, and were often, indeed, carried out with 
formolized suspensions. They were, in fact, demonstrating ‘ H” agglutinins only, 
and it soon became clear that all the possible useful information was not being 
obtained. 

Let us look at it from the aspect of the bacteria causing enteric fever. About 
twelve of the types we have been considering are able to cause continued fever. 
The most important of these are Bact. typhosum, paratyphoswm A, B and C, the 
others having been only rarely described, or else being better known as a cause of 
gastro-enteritis. In the presence of such a case, we have to ask ourselves whether 
we are going to examine the serum for ‘“H” and also for “O” agglutinins, and 
whether it is necessary to run up a series of dilutions to find the end-titre of the 
serum. In other words, is our test to be qualitative or quantitative, or both ? 
Opinions have differed, but certain facts have emerged from the evidence clearly. 
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The first is that we must test for the presence of “O” agglutinins. Felix first 
laid stress on this, one excellent reason being that certain cases of enteric develop 
no ““H” agglutinins. The proportion of cases so doing is variable, but some 
recorded figures are these. Felix, in Palestine in 1923-26, recorded 27% of 521 
typhoid cases, Pijper in South Africa 28% of 120 typhoid cases. Felix records that 
his cases gave ‘ O”’ agglutination only at some stage while Pijper’s are said to have 
given no agglutination, but Felix points out that there was formol in his tests, 
which probably inhibited the “0.” These cases are possibly due to an infection 
with an “O” variant of the organism. 

Other figures are those of Horgan in the Sudan: ““H’’ was absent in 6 of 17 
proved enterics. Downie and Fairbrother in Manchester record 3 out of 20 typhoid 
cases and 2 out of 23 paratyphoids with only ‘“O” antibodies throughout. So on 
these grounds at least we must examine for both types of antibody. 

Now in determining further the extent to which our test must be quantitative, 
there are certain recorded data and observations which must influence us. First of 
all, there is the zone phenomenon. By this is meant the inhibition of agglutination 
sometimes observed in those tubes of a series in which the serum is least diluted. 
So that it has happened that a single, comparatively strong, dilution of serum has 
given a negative result which would have been a positive if a series of higher 
dilutions had been set up. The further—and more important—fact which we have 
to consider is the possible presence—in the serum of persons not actively infected— 
of antibodies to some titre. We have to find out something in this respect with 
regard to normal individuals and also to that important class of individuals who 
have been inoculated with T.A.B. or some such vaccine. 

Many workers have tested normal sera, usually Wassermann sera, where no 
enteric infection was suspected, and figures are available for the ““H” agglutinins 
particularly. The figures of Rosher and Fielden in 1922 are instructive, especially 
when studied along with those of later workers, particularly because Rosher and 
Fielden could divide a number of their samples into inoculated and uninoculated 
groups. (Table IIT.) 


Taste IIT.—Enreric AGGLUTININS (> 35) IN THE POPULATION, 


London, 1921 (Rosher and Fielden) Total Inoe. Uninoe. 
% % % 
Bact. typhosum ve - 29 89 3 
Bact. paratyphosum A... aia 17 58 0 
Bact. paratyphosum B _... ae 23 71 4 
Manchester, 1926 (Smith, &c.) Total Male Female 
o/ 9 
Bact. typhosum eas = 14-9 93:3 4:7 
Bact. paratyphosum A a - 5-9 11-6 0 
Bact. paratyphosum B (ty pe) 5-9 9-7 2- 
Bact. paratyphosum C (type) sith 0-3 0 0-6 
‘Group ” suspension ~ 6-3 7-0 4-7 


It can be seen that the percentage with “H” agglutinins for typhosum, and 
paratyphosum A and B is very high in the inoculated group, and that the 1926 
Manchester figures for the whole population are much lower than in 1922, but that 
the figures for females approximated closely to the earlier figures for uninoculated 
persons. From these data we might conclude that the “ H” agglutinins for T.A.B. 
were produced by inoculation ; but that was mainly the male population in the War 
years, the figures dropping later as the effect of inoculation passes off. The figures 
for females unaffected by inoculation resemble those for the uninoculated population 
at large. 

From such figures, then, we obtain some idea of the normal “ H ” agglutinins in 
the population. It would appear, for instance, in this country at the present time, 
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that H” agglutinins for Bact. typhosum at a titre of 1: 120 are present in about 4°7 % 
of the uninoculated and that they are very rare at over 1:160. For paratyphosum B 
the figures are rather lower and for paratyphosum A, positives are extremely rare. In 
the inoculated, on the other hand, “‘H”’ titres will be much higher, and we shall not 
give diagnostic significance to a titre of less than 1 : 200, or even to a higher titre if the 
individual has been recently inoculated. 

The corresponding information concerning the “O” agglutinins is less clear. 
These would appear to be fairly common in normal sera; Felix, particularly, believes 
so, and would neglect any titre of less than 1: 100 to this group. 46°8% of Gardner's 
forty-seven normal sera agglutinated at between 1:20 and 1: 50, and, in a recent 
South African series recorded by Lewin 45% of 442 Wassermann sera agglutinated 
typhosum “O” at 1:25, 4°5% at 1:100, and a few at even higher titres. 

It was stated that, in response to inoculation “O” agglutinins are not produced, 
so that certain workers, regarding 1: 100 as the normal limit, would look upon a titre 
of over 1:100 as diagnostie of enteric infection. Other workers, such as Gardner, 
Wyllie and Horgan, bring evidence tending to show that vaccination does produce 
“O” agglutinins. Dennis and Berberian recently tested 114 persons before and 
after inoculation with T.A.B. vaccine in various forms. They conclude that “O” 
agglutinins are stimulated by inoculation, but that within a year 25% of the 
individuals had lost them. This finding is in general agreement with that of 
other workers, who state that any somatic agglutinins formed fall to below 1: 100 in 
the space of a few months. Dennis and Berberian also gave an oral vaccine, 
typhoral, and record the production of “H” and “O” agglutinins, the H_ to 
lower titre than by injection, the ‘““O” much the same. 

Before reviewing these findings, let us glance at a chart of the rise and fall of 
agglutinins in enteric fever. The first curve shows the agglutinins in a case of 
typhoid, indicating the rise of the titre beginning towards the end of the first week, 
reaching a maximum about the 18th to 21st day and falling thereafter, sharply 
then more slowly, so that the agglutinins can be detected for a considerable time 
after convalescence. The second curve shows the frequency, as a percentage, of the 
findings of agglutinins in the serum of typhoid cases at various times during the 
disease. From the middle of the first week, the chance of finding agglutinins in 
any case rises rapidly, then more slowly, so that at the end of the third week, it is 
over 80%. These are “H” agglutinins, but such evidence as we have, however, 
seems to suggest that the “O” curve would be similar, but, as Felix points out 
in regard to typhoid, tending to appear before the ge 

An important point which we must bear in mind is that the somatic agglutinins 
appearing in these enteric diseases are not so specific as we should expect them to 
be after studying the antigenic relations of the organisms concerned. It: will be 
remembered that, from the table already shown, worked out with rabbit antisera, 
the “O” antigens of Bact. typhosum, paratyphosum A and B appeared to be 
unrelated. It is, however, fully established that infection with one of the organisms 
may give rise to somatic agglutinins for one or both of the others. Felix gives figures 
to show this distinctly, as does Smith. In fact, we can observe this in most detailed 
published figures, such as those of Downie and Fairbrother, recently from Manchester. 
Bruce-White had already noted “minor and variable cross-agglutination "’ between 
the ‘“O” antigens of these organisms, and it is thought that this is more marked in 
human sera, as there is a tendency for the rabbit to produce highly specific sera. 
This cross-effect, however, does not render the determination of ‘ O”-agglutinins 
valueless, for the presence of these will often indicate to us an active enteric infection, 
although it may not help us to diagnose the particular infecting type. If due regard 
is paid to standardization of methods and suspensions, however, we shall usually 
get an indication of the organism concerned by its higher titre. 

One further aid to diagnosis we must not forget—that is the help which we may 
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get from repeating our test after a short interval. It will be realized that, owing to 
the existence of normal or of inoculation agglutinins, we may be left in doubt as 
to the significance of some low titre in a suspected case. Here must be emphasized 
the desirability of carrying out an agglutination test early, i.e. some time during the 
first week. Our answer may be negative or doubtful, but we have given ourselves a 
base line, and a repeat test a week or so later will be of much greater value. Should 
we find, as we may, a rise, perhaps tenfold in the titre for any organism, we get a 
strong indication of active infection. In an inoculated person, however, we must 
be wary, because, although such a person on developing enteric usually shows a rise 
in agglutinins only for the infecting organism, he may also show a similar rise in 
titre for the other organisms in the vaccine. Further, even, there is evidence to 
show that a non-specific rise of this sort may take place on infection with certain 
other fevers such as typhus. Such an anamnestic rise, as it is called, appears only 
to affect the “ H” agglutinins, so that the “OQ” may in that case help us. 

So it is brought home to us that the agglutination test in enteric may be difficult 
to interpret, though perhaps less so than I have made it appear. In any particular 
country in which we are working, we should have data on a number of points; we 
may simplify our test, and of course always shall, by a knowledge of the organisms 
likely to cause enteric in that country. Our tables of antigenic factors would show 
us that we could get a vast amount of information by testing a serum against ‘“O"’ 
suspensions of Bact. typhosuwm, paratyphosum A, B, and C, and “ H” suspensions of 
the same organisms including the type phase of the last two and any group-phase 
suspension. But it will not be necessary to do so. Rather, we shall pick out the 
likely ones—in this country, where typhoid and paratyphoid B infections are 
commonest, an “ H”’ suspension of Bact. typhosum and paratyphosum B (type) and 
some organism in the group phase, and ““O”" suspensions of ‘Bact. typhosum and 
paratyphosum B. In other countries, other species will be important—Giglioli has 
pointed out the prevalence of paratyphoid C in British Guiana, and there we should 
test for agglutinins to that organism. In an epidemic it may suffice to confine our 
test to “H” and “ O”’ suspensions of one species. 


A few examples of possible findings may be instructive. 


TABLE IV.—PossIBLE WIDAL FINDINGS. 


(1) Twelfth day of illness. Patient uninoculated :— 


“ H ” “ oO ” 
ps ase 1/1500 1/600 
A se 0 0 
B oes 0 0 
Group ... 0 _ 
(2) Tenth day of illness. Patient uninoculated :— 
T ove 1/25 1/50 
A ise 1/400 1/50 
B sue 1/25 0 
Group ... 0 
(3) Tenth day of illness :— 
T oon 1/150 1/50 
A son 1/50 0 
B we 1/100 0 
Group ... 1/25 
(4) Fifth day. Uninoculated :— 
T see 0 1/100 
A 0 0 
B ove 0 0 
Group ... 0 ni 
(4e) Tenth day. Same case :— 
- ave 1/1000 1/500 
A ei 0 0 
B sos 0 0 


Group ... 
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(4b) Tenth day. Same case :— 
= 0 1/300 
A 0 0 
13 0 0 
Group ... 0 _ 


Bact. gaertner 1/500 — 


j Typhosum IX d\ 
(Gaertner IX gom/ 


(1) Active typhoid infection. 

(2) “H” and “ O” agglutinins are within normal limits except those of paratyphosum A, 
which are suspiciously high. Report as almost certainly paratyphoid A, in this 
country. Repeat in four or five days. 

(3) All findings are suggestive of previous T.A.B. inoculation, nothing pointing to active 
infection. Repeat in 4 or 5 days, obtain history as to inoculation. A later rise 
will indicate enteric infection or might possibly be due to anamnestic reaction. 


(4) Typhosum “ O” suspicious but just within possible normal range. Repeat. 
(4a) Widal now diagnostic of typhoid infection 
(4b) Alternate finding. Significant rise in typhoid “O” agglutinins—patient may have 
typhoid, but no “H” agglutinins have appeared. So the bacteriologist has 
included a suspension of Bact. enteritidis (Gaertner) ‘“‘ H,”’ that organism having 


the same “O” as typhosum. This suspension is agglutinated, showing that 
infection is due to Gaertner’s bacillus. 


A negative Widal in a suspicious case may, of course, be due to the fact that 
infection is with one of the unusual organisms which we have omitted from the test. 
Some of these types are of particular interest where they may guide us to the source 
of infection. There is, for example, the Dublin type, allied to Gaertner, which is 
found in cattle, so that when we get it from a human case we may suspect milk as 
the source. Again, there is the story of infection from ducks’ eggs which frequently 
crops up—here we find that the reported organisms are Bact. gaertner and 
aertrycke. 

I cannot leave this group without a reference to the “ Vi’ antigen described by 
Dr. Felix. A good deal has been written, and continues to be written, on this subject 
so I can but pick out the essential findings in so far as they have a bearing on the 
subject. Freshly isolated Bact. typhosum have been found to possess an additional 
antigen enclosing the body of the organism. Such organisms are more virulent to 
mice than the ordinary strains and the antigen is called the “ Vi’ antigen. As it 
concerns us at present, the striking thing is that it makes these organisms inagglutin- 
able by specific “O” antiserum. Presence of ‘‘ Vi” may therefore in all probability 
be inferred by the ‘ O”’-inagglutinability of a strain, but this may be to some extent 
relative, as a recent report by Felix and his colleagues shows. They found “ Vi” antigen 
in 88 of 90 recently isolated typhoid strains and all were of intermediate agglutina- 
bility by ““O” antiserum. This “O” inagglutinability usually disappears after a 
series of subcultures, ‘‘ Vi’’ antigen being lost. It is destroyed by heat, e.g. boiling 
for 10 minutes, and to some extent by phenol. In cultures it develops best in soft 
ascitic agar at 37°C. A “Vi” antiserum may be obtained by immunizing an animal 
against a living strain, which will produce “ Vi,” “H,” and“ O” antibodies, the two 
last being then absorbed out by an ordinary “H” and “O” strain. The type of 
agglutination of organisms by “ Vi” antiserum is somatic—that is to say, of the 
granular type. 

Kauffmann points out that diagnosis of typhoid from the original plates from the 
ease is possible by means of slide-agglutination, using the three sera “ O,” “ H,” and 
“Vi,” even if the strain is non-motile. 

As regards the Widal test on the patients’ serum, it will be seen that the presence 
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of ‘‘ Vi” antigen constitutes an argument against the use of living organisms —or, 
at least, recently isolated ones—for they may have “ Vi,” which will mask the 
detection of “O”-agglutinin. So that the usual “H” and “O” killed suspensions 
should be used. The serum of patients and convalescents may contain “ Vi” 
agglutinins, but the figures available would show that these are irregular and have 
no relation to the clinical course of the disease and are therefore of no diagnostic 
value; there is a suggestion that they may help in the identification of carriers. 

A curious recent finding is that certain rough avirulent cultures have been found 
to contain the “ Vi” antigen—a fact which makes us wonder whether our mental 
picture of the “ Vi’ as a sheath antigen covering the “ O” which in turn covers the 
“R” is a correct one. I must refrain from discussing further this interesting 
question and time also precludes my lingering over the aspect of active and passive 
immunization. It can only be stated in passing that cultures containing the “ Vi” 
antigen have been found superior in conferring protection as vaccines, and also in 
producing antisera which have given promising results in the treatment of cases. 
Felix has recently described “ Vi’ antigen in certain other Salmonellas. 

I have deliberately spent rather a long time in the discussion of the enteric 
group—it would have been difficult for me to do otherwise, and it appeared better to 
consider that group in some detail rather than to glance lightly at a large number 
of other groups in which agglutination has an application. 

The Dreyer technique is applied to the dysentery organisms also, of course. 
Known rabbit sera may be used to identify a Shiga or Flexner. We may thus 
separate these organisms from their near neighbours. In the case of the Flexner 
group, there is a large amount of overlap amongst the various races; there are four 
main antigenic constituents V, W, X and, Z, occurring in each of the races, but in 
different proportions, so that the ‘ V”’ antigen preponderates in V strain, the “ W”’ 
in the W strain, and so on. The Y” strain is more cosmopolitan containing, as it 
does, the various antigens in more even proportions. This arrangement is usually 
described as the antigenic spectrum. 

For our purpose of identifying an organism as a Flexner it may be sufficient to 
test it for agglutination by a mixed V, W, X, Y, Z serum, prepared either by mixing 
the individual sera or by immunizing a rabbit against all of them. Otherwise one 
must test the organism against the individual sera and, if desi-ed, go on to 
cross-absorption tests for final identification. 

Likewise the serum of the patient may be tested in dysentery against standard 
agglutinable suspensions, though there has been conflict of opinion as to the value 
of this. The agglutination is, of course, of the “O” type and is read after four 
hours in the waterbath. A titre of 1 : 40 is considered pathological in the case of 
Shiga infection. In Flexner infections the level of possible normal agglutinins is 
higher, but Gardner has pointed out that the isolation and identification of the 
organism from the stools may be troublesome, and that the Widal, carried out by 
standardized technique, may give valuable help in diagnosis. The question is 
complicated also by the fact that the serum of patients infected with Shiga may 
agglutinate Flexner to quite high titre. If the Shiga titre is strong, then the 
presence of Flexner agglutinins may be frequently disregarded. Where there is no 
significant Shiga agglutination, then one must estimate the Flexner titre in relation 
to our knowledge of normal human titres, which may be as much as 75, though we 
shall probably be unable to determine the particular infecting type. Further where 
the Widal is negative, there is always the possibility that we may be dealing with 
infection by a serologically aberrant Flexner type. So that in an epidemic we 
would do well to include any new race which we may isolate in our tests of the sera 
of cases. 

Recent work by Gardner and Venkatraman on the vibrios is interesting. 
Diagnosis of an organism suspected to be a cholera vibrio by agglutination has been 
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to some extent lacking in certainty and this they endeavoured to clear up by a study 
of the group. They found that the ‘“H” antigen is common throughout the vibrios 
of the cholera-like group, but that, owing to the fact that they are but poorly 
flagellated, ‘“ H "’ agglutination appears late and was frequently missed by previous 
workers. The “O” antigen, which they studied in saline suspensions of agar 
growths steamed for 2 hours—the phenol-agar and alcohol methods were not 
satisfactory—is the important one, dividing the vibrios into subgroups, of which 
subgroup I contains the true cholera vibrios and most of the El Tor vibrios. We 
separate these two types by testing them for hwmolysis of goat red cells—the true 
cholera vibrios are non-hemolytic. There is also a non-specific “OO” antigen 
occurring widely throughout these vibrios, but it only appears in suspensions which 
have been boiled, so it is recommended to use for diagnosis a pure subgroup I, 
“O” serum, made by inoculation of a steamed culture into the rabbit and to use 
the organism under test in an unheated suspension, formolized if we wish, so that 
this non-specific “ O”’ is not developed. 

I shall conclude with a few words about Brucella infections, since they illus- 
trate simply a few of the principles which I have tried to make clear. We have to 
consider Br. melitensis and Br. abortus—these two types, like the tubercle bacillus 
types, are probably easier to differentiate by cultural and animal-inoculation methods 
than by serological means. The work of Pandit and Wilson has shown us that 
roughness and smoothness are factors to which we must pay attention. Serological 
work must be carried out with smooth strains, not with the rough so-called para- 
strains. We may detect roughness by anti-sera or other simple means, one of the 
easiest being the thermo-agglutination test. A thick suspension in saline is made 
from a liver-agar slope and is placed in a boiling waterbath. If rough, it will 
agglutinate spontaneously, often in a few minutes. It is simply a salt-agglutination 
accelerated by heat. 

Then in regard to the antigenic structure, we know that the relation of the two 
main Brucella types is such that, possessing the same two antigenic constituents 
which we may call respectively A and M, the major one of each is the minor one of 
the other. The antisera produced in response to injection of these organisms will 
contain the corresponding antibodies, so that direct testing of an organism isolated 
will not tell us much as regards type. Supposing, however, that we absorb each 
serum with the heterologous organism—and the absorption must be strictly quanti- 
tative in regard to the absorbing dose of the organisms and the titre of the serum— 
then we should absorb out all the minor antibody and leave a residuum of the major 
one, A or M as the case may be. These are then monospecific sera and will agglu- 
tinate an abortus or a melitensis strain much more strongly than they would the 
heterologous organism. 

The demonstration of the presence of Brucella agglutinins in the serum of 
patients is also a matter of great importance. The manner of carrying out the 
reaction is the same as for the enteric group, a range of serum dilutions being tested 
against a formolized saline suspension of a smooth strain. The range of dilutions 
must be adequate, in order that we may not be misled by a negative reaction 
occurring in a zone of inhibition at the stronger serum-dilutions. When we come 
to assess the significance of such agglutinins as we find, once again we must have 
information as to the agglutinins which are expected to exist in a normal sample 
of the population. There are quite a number of figures with regard to Br. abortus 
on record and the general trend of them is to suggest that about 2% of normal 
persons will have agglutinins at about 1:40. The most interesting observation, 
however, is that persons such as butchers, farm workers, and veterinarians are 
much more likely to have agglutinins (12 - 20%) and to higher titre. But, owing to 
their contact with infected animals, these are the very persons in whom we are 
most likely to be asked to consider a possible diagnosis of Brucella infection. A 
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titre, for instance, of 1 : 50 in an ordinary member of the population would be highly 
significant, whereas in one of the occupations indicated the chance that we are 
dealing with an infected person will not be nearly so high. The clinical findings 
and the laboratory findings must therefore be considered in relation to occupation 
before we commit ourselves to a diagnosis. 

I bave tried to indicate some of the methods that are used and some of the 
problems which confront us in view of the newer knowledge of the antigenic 
structure of certain groups of organisms. Some highly important groups, such as 
the hemolytic streptococci, I have not had time to touch, because there can be no 
such thing as a cursory glance at the hemolytic streptococci. I hope I have 
indicated how some of the findings which appear to complicate the story may 
actually be turned to our service and help ultimately to make clear the diagnosis. 
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DISCUSSION ON FUNCTIONAL NERVOUS DISEASE IN 
THE FIGHTING SERVICES 


Colonel J. Heatly-Spencer : When the Great War broke out in 1914 functional 
nervous disease in the Services was not met with frequently nor was it at all well 
understood. Among the civil population at this period clinics for these cases were 
very few and were connected with the then fashionable cult of “ psychology” which 
was being exploited in the drawing-rooms of well-meaning but erratic people who 
liked to pose as ° psychics,” whatever that term may imply. In other words, the 
subject of psychotherapy was fighting a battle for two ends: (1) To rid itself of the 
charge of charlatanism which had become attached to it through the interference of 
unbalanced lay persons who try to exploit anything new. (2) To win recognition in 
this country from the orthodox profession as a measure of real therapeutic value. 

That was the position when the War came upon us. 

I would like here to refer to the sound prevision of a very able worker in 
functional nervous disease—-Dr. Maurice Wright—for I had the privilege of being 
associated with him in the initiation of a movement which led to the proper 
organization, classification, and treatment of these cases among officers. Dr. Wright 
foresaw the occurrence of a great many cases of nervous breakdown owing to the 
strain of war, and we had many discussions upon the topic. As a result of his fore- 
sight the active sympathy of the then leading neurologists in London was obtained, 
and then the scheme for having special hospitals for the treatment of such cases 
was laid before the late Lord Knutsford. I need not say more than that once his 
organizing genius had been brought into action, the movement went forward to a 
great success, and resulted finally in the whole group of functional and organic 
nervous and mental diseases among officers being taken over by the five hospitals 
which were opened under the Knutsford Scheme—a scheme officially approved by 
the War Office. The position as regards officers was satisfactory by the end of 1915. 
What of the other ranks? I have no available figures for 1915, but during 1916 
the numbers of functional nervous casualties had risen to 8,700 for the year. What 
were the conditions under which these men were being dealt with? I can only 
speak of what they were like in the 1st Army Area, for in the War we were all 
in our own “ compartments” and could not know what went on a few miles north 
or south of us. I will give an example of a certain “ shell-shock and neurasthenia ” 
treatment centre in France. One day a very good medical officer came to me and 
said, “I have to take over the shell-shock centre at ——-; tell me, how do you 
hypnotize people?’’ Now near the centre was a trench mortar school and a 
machine-gun school. On one historic occasion German 15-in. shells were stirring 
things up at least three miles behind it. Picture the effect upon some shell-shocked 
soldier produced by the appalling concussion of one of these shells, to which was 
added the rattle of machine guns and the bursting of trench mortars. The position 
was very unsatisfactory but, again owing to representations made by Lord Knutsford, 
the whole of the arrangements were then reorganized under the able direction of 
May—Joint Dis. No, 4—1 
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Dr. Gordon Holmes, and from that time one may say that these functional 
cases received proper recognition and adequate classification and treatment—-with 
great improvement in the results obtained. The position as regards other ranks 
was satisfactory by the autumn of 1916. 

That is briefly the history of the functional nervous group in the early years of 
the War. 

I would like now to draw your attention to the basic factor of fundamental 
importance in the genesis of this group of cases. Here are the figures for the years 
1916 to 1920. In these years, out of 1,043,000 casualties (excluding gun-shot 
wounds), there were 21,500 cases of functional nervous disease, i.e. 2%. Their 
yearly incidence is illuminating :-— 


Active operations Armistice 
1916 1917 1918 1919 1920 
8,700 5,900 5,100 1,404 $57 


Note that gas casualties were rising fast all the time up to 1918. 


There is no sustained drop in the figures until the guns cease to fire, then 
there is this huge drop of 75% in the year after the cease fire, and the figures 
became almost negligible in 1920—affected, of course, to some extent, by 
demobilization. 

There is no getting away from such figures, and that is why it becomes so difficult 
to discuss this question in peace conditions. It is essentially a war-produced group 
and caused not by discomfort and privation, but by the fear, either conscious or 
unconscious, of physical danger in the individual. I think this fundamental fact of 
fear is one never to be lost sight of. It is no disgrace for any man to be afraid— 
the only disgrace arises when in front of his fellows he ceases to control that 
fear adequately and it becomes openly reflected in his actions. There is thus, as 
in mental conduct in general, a boundary line beyond which the conduct of the 
individual must not be openly expressed—in the one case it is what we call insanity, 
in the other cowardice. I do not think we have anything to do with openly 
expressed fear—otherwise cowardice. We find our work in dealing with the multiple 
expressions of defence against this open avowal of fear which arise either suddenly, 
as an hysterical splitting of the consciousness, or as the gradual development of a 
nerve exhaustion reflected in the physical well-being. I think possibly much grave 
harm is done by holding in front of the individual the idea that to feel fear is a sign 
of cowardice—no more mistaken idea could possibly arise. To feel fear is not 
cowardice, to allow it to master the actions is. It seems to me that attempts to 
force the good effects of esprit de corps, patriotism, or whatever particular term is 
employed to express the idea, are often undoing their own avowed purpose, for they 
are inclined to teach a man that unless he feels brave and can conscientiously swagger 
in the face of danger he is at heart a coward. Such a teaching, instead of 
binding him to his mates by a sense of comradeship and understanding, merely 
convinces him that he is unworthy and drives him into a series of mental conflicts 
that are an agony to his peace of mind and pave the way for nervous breakdown. 
What we should teach, if we teach anything, is that to feel fear in the face of danger 
is the natural heritage of every conscious living organism, man or animal, and that 
by controlling it every man becomes at heart a hero, and the comrade of the men on 
his right and left who have the very same feelings as his own. The whole process 
of this self-reproach, mental preoccupation, and morbid introspection is admirably 
portrayed in the classical play “Journey’s End,” in which are seen all degrees of 
self-adjustment to a basic fear—from the perfect control of the admirable serjeant- 
major to the studied and artificial indifference of the schoolmaster, and finally 
‘the imperfect control of the hero who has to take alcohol to enable him to carry on 
at all. In this last case it was not a question of not wanting to be brave, but one 
of inhibitions, and he tried to drown these in alcohol. 
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One saw the same thing at first hand. I was tor some time in medical charge 
of an artillery observation squadron of the then R.F.C. Pilots used to coms to m3 
in confidence and say, ‘ Doc., I feel I am cracking—I have literally to fight myself 
to take off in the morning—what am I todo?’ Their main fear was that it might 
be noticed by their comrades. I used to tell the Wing-Commander that the officer 
in question had had some diarrhcea and stomach trouble and that a change of diet 
on leave would do him good. He understood. Such men would never have con- 
sented to go into a hospital for nervous disease—it would have ruined their faith in 
themselves. Later on I well remember in Macedonia the manner in which some 
men suffering from neurasthenia were looked upon. ‘‘* Nerves’? No such thing in 
the British Army !”’ 

As regards the different types of individual we have to deal with—it takes all 
sorts to make a world and you will find the world well represented in any fighting 
force. I may mention three widely differing types which roughly cover the ground 
of individual differences in such a force. First there is the phlegmatic type—the 
“natural fool,” often of low intelligence, and unimaginative, whose interests are 
mainly directed towards the cook-house. Such men, if temporarily knocked out of 
their accustomed sang-froid by a concussion or other event outside their normal 
experience, will often respond satisfactorily to the attentions of the knockabout 
hypnotist. Given an operator of sufficiently forbidding aspect, such men can be stood 
against a wall, sent to sleep, put through a variety of contortions and commanded 
to wake up and go out and win a V.C.; sometimes they do make good. Their 
cure has the fatal defect that it is based not on their own inward strength but 
upon some supernatural quality in the mind, or it may be even in the face, of the 
operator. 

The next type is the commonest—the ordinary decent fellow who is imaginative, 
and often highly educated in one particular line; with this type I do not think knock- 
about methods ever produce much success. To build up the self-confidence of these 
men is a very difficult matter, for they can only be guided, and must work out their 
own salvation by gradually increasing accomplishment. In these cases the experience, 
psychological knowledge, and tact of the doctor must be great, for often some loosely 
phrased sentence will throw them back and cause the basis of suecess—confidence in 
their doctor—to be destroyed. 

The last type is really pathological and should find no place in any fighting force. 
I mean the highly strung, highly imaginative individual, with an unstable nervous 
system based upon some inherited bodily defect. In the Army we cannot always 
prevent the enlistment of such men, but undoubtedly it ought to be prevented, as I 
understand it is in the Royal Air Force. 

With regard to the legacies of functional conditions left us by the Great War, I 
need only remind you of the views of so able and experienced an observer as Dr. 
Mapother who has a vast experience of these cases. We have at the present time a 
common complaint among senior officers—anxiety neurosis. No doubt this is due 
in part to the disciplinary system in the fighting services. We live in an age of 
increasing efficiency coupled with annual confidential reports. The struggle to 
remain efficient with advancing years—to lift himself out of the common lot into the 
zone where special promotion may mean so much to his family—the fear of an 
adverse report which may undo efforts of a lifetime—all these things combine to 
produce strain and anxiety in the senior officer of to-day. Does it confine itself to 
the mental field? Are we sure that the large number of such officers who present 
arterial degeneration and some degree of consequent myocardial disease are not 
reaping the results of a strain which originated in the War and has become 
perpetuated by the stress of modern conditions ? 

We are faced then with the probability in the event of another big war, with 
perhaps 1 or 2% of medical casualties among individuals who for various reasons 
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cannot adapt themselves to the adequate control or sublimation of a naturally 
felt fear. How they are to be treated is a problem for this discussion. One 
thing is certain—that the advent of another war will find us prepared for such 
cases and ready with at least some ideas as to how the problems are to be faced. 

I wish to stress one last point. I do not believe that any good can result from 
the over-preaching of virtue to the soldier. If we try to do this, whether by the 
knockabout methods of the serjeant-major or by a moral exhortation, to a man who 
is already perhaps feeling a somewhat natural degree of fear and if we say to “pred 
man you, as a soldier and a British subject, have no right to feel any fear at all,”’ 
shall not make him any less afraid, but will start ideas in his mind that he must be 
an unworthy soldier. We shall certainly start a process of introspection, and 
introspection, as every psychologist knows, is the sure and short way to perdition. 
If anything at all is to be said on- this subject it is this: The harmful emotions 
that become bottled up in a man’s mind can be got rid of most successfully by his 
keeping his thoughts turned away from himself—by directing him to anything outside 
himself—to his job, to his superiors, and in particular to the cultivation of a spirit 
of real comradeship with the man on either side of him. It by these means alone 
that each of us can come to maintain some degree of mental peace in the face of 
danger. 


Dr. E. Mapother: I have no intention of dealing with the conditions under 
discussion as they occur in peace. My experience of such is limited to a few cases 
seen during the past year at Millbank. I shall confine myself to cases originating in 
the Army during the War and refer very little to later sequels. 

The problem at once arises whether to be merely reminiscent or to attempt at 
the risk of absurdity to draw prophetic deductions. I propose to draw such 
deductions but I am quite aware that all attempts at foresight might resemble that 
busy preparation for the last war with which it is traditional to charge those who 
have to get ready for the next. 

There seems no disguise in any country about the primary aim of disorganizing 
civil resources and demoralizing the civil population of the enemy country. It might 
even prove that the brunt of the next war will be borne by the civilian population 
rather than the fighting forces; that destruction of civilian morale, communications, 
and supplies might render engagement of fighting forces on the scale of the last war 
impossible. It is therefore a large assumption that there will remain either the 
need or possibility of organizing the sort of provision for functional nervous disease 
in the fighting forces which might be suggested by experience of the last war. 
But this assumption seems the only possible basis for constructive proposals. 

A second problem which arises is the scope of the term functional nervous 
disease. It might reasonably be held to include three groups :— 

(a) Conditions, such as epilepsy, in which it is clear that there is primary 
disorder of functions in levels of the nervous system below those subserving 
consciousness but in which the nature of this disorder is obscure. 

(b) Conditions of grave mental disorder of the type usually termed psychoses. 

(c) Conditions usually termed neuroses, which in war—even more than in peace 
—form a large majority. These are the cases in which the intellectual derangement 
is relatively minor, or at least inconstant, in which the patient retains insight and 
accordingly is co-operative and needs no kind of restraint, and lastly in which the 
disturbance is largely due to psychological factors and requires psychological 
influences of some kind in treatment. 

_ There is a large overlapping between neuroses and psychoses, but the differences, 
though quantitative, do correspond to the fact that provision is needed for separate 
treatment of the extremes of the two types. 

With regard to these three groups: I propose to say little about the first. The 
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consensus of opinion among neurologists is that war stresses were practically without 
influence in production of true epilepsy and that any apparent incidence of epilepsy 
in the fighting forces during the War, beyond that to be expected in a population of 
the same age-distribution, was due to mistaken diagnosis. I merely refer to this 
because it is one example of the fact that many functional cases were disguised 
under organic diagnoses, including D.A.H., effects of gas, and so on. The true 
proportion which neurosis bore to the total medical casualties of the War was 
vastly underestimated in official statistics. 

With regard to the psychoses, it seems to be felt by most psychiatrists of 
experience that the majority of cases which, after becoming overt during the War, 
later persisted indefinitely as chronic schizophrenia or paranoid states, or recurred 
almost spontaneously as extreme depressive and manic attacks, would have followed 
much the same course if there had never been a war. 

It remains true that many transient cases of severe psychoses were due to war 
stress in the same sense as the commoner neuroses and in similar degree. Though 
I never served in one of the hospitals such as the Lord Derby, which dealt with 
most of the War psychoses, I saw elsewhere cases of protracted confusion with 
terrifying hallucinations, stupor, with regression to childhood, and many transient 
depressive schizophrenic and paranoid states. Profound demoralization in those 
whose conduct had hitherto been irreproachable occurred commonly both after and 
without head injury, and often gave rise to very difficult problems. 

It was not possible, in their initial stages, to discriminate cases that were mainly 
constitutional and destined to become chronic from those of which war stress was 
the main cause and which were due to recover. Moreover many transient states of 
psychosis were apt to be followed by a long period of anxiety neurosis. During 
these the patient was much more suitable for association with others neurotic from 
the first than with those who were still psychotic. 

During the Great War the Maudsley Hospital was used as a clearing hospital, 
with carefully classified accommodation, which received patients suffering from 
neuroses and psychoses of practically all types, and after a sufficient spell of trained 
observation, distributed each man to another hospital according to his particular type. 
The enforcement as a universal practice both overseas and in England of the prin- 
ciple that all functional nervous casualties should pass through such a clearing 
hospital would have been a most useful co-ordinating measure. 

For secondary stages of treatment there should have existed free interchange 
between a carefully classified system of hospitals such as the Ministry of Pensions 
came to possess. 

During the War arrangements were made for early treatment of the severe 
psychotic cases in special hospitals outside the provisions of the Lunacy and Mental 
Treatment Acts. Such special treatment should have been continued as long as any 
considerable hope of recovery remained. In fact, until three years had elapsed, the 
patient should have only been transferred to an ordinary mental hospital at his own 
request or that of his relatives. Thereafter it was unpracticable to multiply special 
hospitals near their home for Service patients who were chronically insane. 
But it seemed a reasonable demand that separate accommodation should have been 
provided for those severe chronic cases who desired continued treatment outside 
mental hospitals and were prepared to waive the question of locality. 

Passing from the psychoses to the neuroses, it was possible at all stages to dis- 
criminate, by a somewhat artificial process of abstraction, three syndromes as making 
up the great bulk of so-called shell-shock cases, namely anxiety neurosis, hysteria 
and neurasthenia. Of these neurasthenia, which is a condition of exhaustion, has 
become in relatively pure form the commonest of all in chronic cases. But it was 
rare in early stages and I shall therefore confine the rest of my remarks to anxiety 
neurosis and hysteria. 

May—Joint Dis. No. 4—2 ¥# 
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I propose to emphasize impressions and conclusions derived from my own 
experience rather than to deal with the matter impersonally. On the whole this 
seems of more value, although, of course, both what one is conscious of having 
experienced and the conclusions drawn are warped by one’s own personality. I must 
ask for allowance to be made for dogmatism as being partly due to brevity. j 

During my two-and-a-half years’ somewhat mixed experiences overseas during 
the Great War that of the occurrence of functional nervous disease was almost 
negligible. It was when I had returned to duty at a Command Depot in England 
that I first learnt what a problem shell-shock had become. In virtue of pre-war 
experience at a mental hospital, I was attached to shell-shock hospitals for training, 
and finally put in charge of two hospitals which formed the neurological wing of 
the Second Western General Hospital. With this Unit were associated a number 
of auxiliary hospitals, and I had various other duties in connexion with so-called 
shell-shock cases, especially Medical Boards. F 

During a period of nearly two years from my return to England in April 1917 
until demobilization at the end of March 1919 I personally examined about 1,000 
recent shell-shock cases. From August 1919 to November 1920 I was in charge of 
the Maudsley Hospital for the Ministry of Pensions and saw another 700 patients 
of widely varying types who had lately become pensioners. During the past ten 
years as consultant of the Ex-Service Welfare Society I have examined over 2,000 
candidates for admission to the Society’s Homes and have seen at intervals over some 
months about 1,500 patients sent to these Homes, either by me or from the 
Provinces. Altogether from first to last I have personally examined nearly 5,000 
men suffering from neuroses originating in the War. 

It appears to me that the great mass of these exemplify two syndromes, anxiety 
neurosis and hysteria combined in varying proportions and sequence. 

Theoretical discrimination of the two is fairly simple. Determination in practice 
of the relative proportions of the one to the other in an individual case was of great 
importance and at the same time very difficult. 

Anxiety neurosis was over-excitability of the fear mechanism, showing itself 
persistently or in paroxysms, in relation either to situations which cause more or 
less fear in everyone, or to situations which had become conditioned stimuli in the 
particular individual. It might, of course, develop because the man was specially 
prone constitutionally, or because he had been subjected to stresses of special 
severity or duration. 

Patients with anxiety neurosis displayed, out of proportion to any immediate 
cause, not only the mental manifestations of fear but also the bodily signs. Many, 
in fact most, patients, did not display the whole physical picture of fear uniformly. 
This was one of the great causes of error. When one component of it, such as 
D.A.H., was outstanding, the man was apt to be diagnosed as suffering from some 
localized physical condition. Concurrent presence in some degree of the rest of the 
signs of fear was the clue to the truth in many such cases. 

The presence of certain physical signs which cannot be imitated voluntarily was 
the best criterion and, in fact, to my mind the sine qua non of positive diagnosis of 
anxiety neurosis. These signs included dilatation of pupils, tachycardia, flushing, 
sweating, fine tremor, and genuine increase of reflexes. Expert knowledge was 
required to discriminate from hysterical imitation true increase of reflexes and also 
true stammer and weakness of station and gait. 

Even as to less imitable signs, e.g. tachycardia, flushing, and sweating, I have 
gradually come (after observation of pensioners confronted with an inducement 
. rather than a stress, e.g. a Medical Board) to believe that the degree in which 
even these are manifest is capable of higher control according to incentive. Their 
total absence negatives the idea of any high degree of anxiety neurosis, but their 
intensity is of less value as positive evidence of severity. 
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Passing to hysteria, the genesis of this during the War was different from that of 
anxiety neurosis, although the resulting symptoms might be hard to discriminate. 
Underlying the development of the overt symptoms or so-called accidents of 
hysteria, there was in war, as in peace, a varying measure of hysterical character ; 
owing to the strength of incentive during war it was often less important than in 
most peace-time cases. 

The essential genesis of war hysteria consisted in the fact that a man, with little 
or no more excitation of the fear mechanism than was universal, showed on the 
other hand much less than normal inclination to higher control of fear (particularly 
less willingness to carry out duties which this made disagreeable) and took refuge in 
the representation of some disability either physical or mental. 

As in all hysteria the symptoms corresponded to the man’s ideas concerning 
some disability and not to anatomy, physiology, and pathology. It was less common 
than in civil cases to find that the condition was one with which the man had 
suffered in early life or had then been familiar in one of his family. More often it 
was an exaggeration and protraction of disease or injury which the man had lately 
suffered or one which he had seen among comrades. The whole situation was 
complicated by the fact that anxiety neurosis, either in its general or one of its 
localized forms was the condition most commonly represented by hysteria and that 
hysteria might protract anxiety neurosis or even from the first exaggerate it. 

Hysteria differed in varying degree from straightforward malingering. To 
represent the latter as common would be a naive underestimate of the capacity 
of human beings to believe what is in their interest. This gift made malingering 
unnecessary. Sometimes there was an initial phase of malingering, but (with or 
without this) consciousness of the intention and motive to represent the disability 
was soon suppressed. At the same time the maintenance of manifestations became 
automatic and showed persistence in a way that would have been impossible by 
voluntary effort. This applied, for example to hysterical anesthesia, to purposeless 
movement and to the spasms that might persist even in fairly deep anesthesia. 

It was equally clear that, given adequate incentive, hysterical symptoms could 
be quickly, even abruptly terminated by voluntary effort. This became obvious 
at the Armistice and occasionally even during the War. It indicated a real 
difference from true anxiety neurosis from which no lasting recovery was swiftly 
obtainable. 

As regards the essential factors of anxiety neurosis and hysteria, I submit that it 
might be made widely known that both were resultants of three factors in varying 
proportions, namely: (1) Fear; (2) team spirit; (3) the recognition of neurosis as 
a way out of the danger zone and probably out of the Army. As regards fear there 
is no need to say more than that it was practically universal among those exposed 
to the experience of modern war. 

I use the term “team spirit” for lack of a better. I should share Colonel 
Heatly-Spencer’s objection to any reference to esprit de corps as a term likely to 
lend itself to the type of humour most popular in the Army. Solidarity smacks of 
Labour politics. I think my substitute avoids all suspicion of ethics and has the 
merit of referring to one of the only subjects upon which enthusiasm is decent in 
this country. 

To my mind recognition of neurosis as a way out had obvious influence on the 
incidence. I practically never saw any form of neurosis while I was with Di: sional 
Units in France and Mesopotamia during the first half of the War although 
other ways out were far from uncommon in my Division. (All foot wounds and 
those below the elbow had to be retained for investigation by the A.D.M.S.) I 
remember no neurosis among the casualties I saw after attacks at Loos or those after 
an attack in an attempt to relieve Kut had failed with heavy losses. Like everyone 
else I saw none in the surgical wards among the badly wounded. Infection alone was 
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inadequate although trench fever was often an accessory factor in France. In 
Mesopotamia during the summer of 1916 when fighting had ceased, troops poured 
down with infections and later in India I saw hundreds of typhoid convalescents. 
I do not think I was blind to conditions that were obvious to me at the Command 
Depot among those convalescent after invaliding from France. 

A significant point as denoting the influence of repute of neurosis as a way out 
is the frequency of certain traditional syndromes in the Army even during peace. 
Among the few cases I have seen at Millbank the number with alleged localized 
amnesia would exceed those seen in a year at the Maudsley Hospital among a 
thousand in-patients. 

One further point of my experience is related to a general principle of great 
importance. The tradition of stoicism and of shame about showing fear or distress 
when in pain, is very differently developed in different races, e.g. it differs among the 
French as compared with us and from one Indian race to another. This does not 
necessarily correspond to the degree of willingness to take such risks as are up to 
aman. What is true racially is true individually. In most battalions there were 
men who made exhibitions of themselves during periods of waiting, but behaved with 
magnificent courage when the time came. I think this is relevant to practical 
problems related to the subject of this discussion. The distinction of neuroses and 
cowardice raised by the shell-shock Committee has been raised by Colonel Heatly- 
Spencer. In an ultimate sense it is a metaphysical problem connected with the 
doctrine of free will, but it may be possible, even necessary, in a more limited way 
(as in the case of criminal responsibility in civil courts) to frame a definition as a 
basis of action—and admittedly on the ground of expediency rather than abstract 
justice. Such action defeats its own ends if flagrantly unjust. Therefore I think it 
should be recognized that only his failure to accept the risks which are up to a man 
should be thought cowardice, that apart from this, exhibition of fear should not be 
punishable, and that the presence in high and lasting degree of the physical signs 
of fear should be mitigating evidence. Otherwise it becomes largely a question of 
by whom he is judged rather than of the facts, whether the consequences are those 
of cowardice or neurosis. Much the same principle is involved in one’s attitude 
towards hysteria and anxiety neurosis respectively. At least I have always felt that 
the ratio of firmness to sympathy needed to be larger in proportion as the reaction 
was hysterical. 

This brings me to the practical suggestions which are the point, if any, of my 
remarks. In war there is some necessary conflict between medical and military 
views. To me it seems that it has to be recognized that in war everything must be 
subordinated to the winning ofit. In the matter of neuroses this was not sufficiently 
recognized in the last. That is one of the main reasons why trained regular officers 
combining sympathetic knowledge of neuroses with the military outlook should 
be in administrative charge. There are many other minor reasons connected with 
the maintenance of discipline and the conduct of an orderly room—by no means the 
least important department in hospitals for neurotics. 

I now pass to some notions concerning prevention and treatment of functional 
disease in war. Under prevention must be considered recruitment, the period of 
training and handling when in the danger zone. As to recruitment, it is to be hoped 
that from the outbreak of a major war universal liability to service as required by 
the State will be enforced without individual choice and that patriotism will not be 
penalized. Exclusion from fighting units of all those who will certainly be useless 
will be needed. But it is to be hoped that exclusion will be strictly confined to 
those with objective signs and that observation will be substituted for the acceptance 
of a history of subjective symptoms and of medical certificates based on these. 

One of the main difficulties of the sane handling of war neuroses was the wave 
of sentimentality which swept the country—the disposition to regard as heroes all 
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who joined the Army. In a Liverpool paper an account of an epidemic of war babies 
was followed by correspondence demanding exemplary punishment of the harpies 
who were sapping the morals of our brave boys in blue—that is, the war neurotics 
from a neighbouring hospital. 

As a whole, of course, the Army was an average sample of the male population, 
but fhough the vast majority of war neurotics were decent men who were genuinely 
disabled, the shell-shock hospitals contained more than their share of men with very 
little moral sense; this was not only on account of demoralization during the War. 
The most significant document in many cases was the conduct sheet. 

The regular Army in 1914 was a splendidly efficient and disciplined force, but to 
be frank, it contained a proportion of wasters and half-wits who broke down easily. 
The first hundred thousand was a sample of the population with, on the whole, 
immunity to neurosis far above the average, but it contained a proportion of the 
impulsive who had enlisted in haste and repented at leisure. The recruits of 1918 
included many youngsters with physique that would have ensured rejection in 1914, 
many elderly men for whom the conditions of service in the ranks were a torment, 
apart from any danger, and an increasing number of those who had succeeded in 
being indispensable until then. 

As to prevention by training for reduced incidence cf neurosis, this was mainly 
the problem of the combatant officers. The creation of the team spirit was of course 
easier in 1914, when the feelings of the inarticulate many resembled those which 
found utterance in Grenfell’s ““ Song before Battle’ or Rupert Brooke’s sonnets, than 
in 1918, when they came to be better expressed by Siegfried Sassoon. But at all 
times the most important single influence determining the ratio of war neuroses 
was that of the Regimental Medical Officer. 

As to prevention when overseas, neurosis was rarest in units whose officers showed 
real interest in securing for their men any possible comfort or mitigation of hardship 
and when out of the line knew how to insist on discipline and fitness without 
annoying men about eyewash. 

Spells out of the line on some pretext other than neurosis saved many from 
crocking, as Colonel Heatly-Spencer has said. No doubt leave to England helped 
discipline in a general way, but it could not be arranged at the right moment to suit 
those who were breaking down. So many men took advantage of leave in England 
to report sick with neurotic symptoms that I think such cases, with rare exceptions, 
should have been sent back for investigation by an expert Medical Board in France. 
Some, of course, had good reason in the fact that they had not been able to get a 
hearing about genuine disability from an unreasonable medical officer, and these 
needed investigation. 

One point of importance is the need to have expert advice from a neuro- 
psychiatrist readily available in the field. I saw one case where a question of being 
shot arose because the man habitually slept on duty standing on the firing step 
and resting his arms and head on the parapet, a perfect mark for snipers—obviously 
a post-encephalitic at a time when the condition was not known. I saw another 
man who had been severely punished for repeated failures in his trench duties—a 
schizophrenic who within five minutes was telling me about the women that 
seduced him at night. 


TREATMENT OF NEUROSIS WHEN DIAGNOSED 
Without adopting any ethical attitude I think it should be made plain that, as 
long as those fit for what is required of them have to accept not only risk but 
revolting conditions of life, inadequacy cannot be regarded as entitling to exemption 
from unpleasantness during war and from work afterwards. 
It is not of course merely a question of the value of the neurotics themselves but 
bad effects on others when rewards of inadequacy become too obvious. Until the 
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closing months of the War persistent cases of neurosis, after treatment (and in many 
places after petting), could count on discharge from the Army. Eventually by A.C.I. 
712 they were guaranteed against being sent overseas within six months and then 
only after being examined by a special neurological Board. The Armistice came 
and nullified all this. 

I suggest for discussion the following principles :— 

(a) There should be no discharge for neurosis in the War and no getting round 
this by calling it something else. So far as military conditions permit all treatment 
of neuroses should be conducted overseas and regulated by expert opinion rather than 
sentimentality. Transfer to England should only be permitted after a special 
Board. This would involve the establishment overseas of special clearing hospitals, 
treatment units and convalescent centres. 

(b) From the beginning the persistent attempt should be made to discriminate 
and segregate cases of anxiety neurosis and hysteria—that is, those with inimitable 
physical signs of fear—and those with signs which, though functional, cannot be so 
regarded, 

Pure anxiety cases needed all the sympathy possible and there was no need to 
try and hustle them back to duty. The vast majority, until they had been con- 
taminated by contact with hysterics, showed no reluctance to return as soon as was 
possible. Many were no longer fit for the line but they were prepared to accept 
the decision made for them. With hysterics it was different. It was almost 
useless to send them to the line. But without brutality it was possible to find modes 
of employment that reduced the repute of hysteria as a means of escape from the 
unpleasant. 

Whether at home or overseas, I think fairly simple treatment sufficed for anxiety 
cases. In the early stages, as in other acute emotional disturbances, patients needed 
above all physical and mental rest, reassurance, sleep, and attendance to physical 
needs. Reassurance included convincing the men that they had not progressive 
insanity and consoling them about failure to live up to their ideals. Later it was 
necessary to remind them of the continuing obligation still to give such service as 
they could. Every effort had to be made to discourage hysterical additions to 
symptoms. Suitable employment was important and recreation of a type that had 
to suffice for soldiers fit for duty. The amount of leave from hospital should have 
been limited. It needed emphasis that men were in a hospital not a hotel. It was 
advisable that hospitals should be out of towns. Discipline was all important. 
Even some major hospitals struck critical observers accustomed to overseas discipline 
as institutes for spoiling good soldiers. No war neurotics should have been sent to 
V.A.D. hospitals or such places. The condition of those who after having been a 
year or two at such places were gathered into the Unit of the Second Western 
General Hospital of which I was in charge, was simply appalling in every way. 

Personally I thought very little subtle psychotherapy was called for. Its efficacy 
was exaggerated. Not the least interesting feature of the total situation was the 
psychology of the psychotherapists. We, like many others, were so obviously putting 
up with less than those abroad that we had to feel justified by our works. 
The account of results as extorted and distorted by representatives of the lay 
Press smacked of the miraculous. If we had been able to foresee the future under 
the Ministry of Pensions of those who having obtained their “ tickets ” stepped so 
jauntily out of the Army in a new suit of civies we should not have been so complacent. 

I think this applied to all forms of intensive psychotherapy. The form of persuasion 
which consisted in demonstrating to the patient the difference between his symptoms 

.and those of an organic lesion which they resembled was merely tactless. Of course 
anything sufticed to save the face of some if accompanied by the essential discharge. 
As to psycho-analysis in the true sense there is no need to discuss it. I believe no 
one even proposed to investigate the love life of Thomas Atkins from the cradle onwards 
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The theory of cure by emotional expression had some vogue. I believe it was first 
suggested by Aristotle, rediscovered by Freud, abandoned by him ten years before 
the War, and revived and vaguely attributed to him. A variant of the same was 
the idea of integration—that buried memories had to be rendered conscious and 
reconciled with the personality. There was some truth in this at times. But 
generally the memories were not in any real sense buried and emotional adjustment 
was the whole problem. Such results as I saw were far from uniform and much 
less dramatic than those I read about. The post hoc propter hoc reasoning played 
« large part. Some results were definitely bad. One was reminded that in one’s 
student days it was the fashion to open up all foci of surgical tuberculosis and follow 
up all tracks, scraping them with a sharp spoon, as my teacher said, “like a dog 
after a rabbit.”” All that sounded plausible, but it has been abandoned. Perhaps 
it is time to reconsider the real merits of what one might term psychological 
rabbiting. 

In conclusion, I want to emphasize that neuroses were one of the largest medical 
problems of the last war, far larger than official figures convey and will probably be 
so again. Wouldit not be wise to ensure that there is an adequate supply of regular 
officers trained to play their indispensable part in the process of dealing with them ? 
I also question whether the number of civilian practitioners ready to supplement 
those of the regular service in respect of the type of treatment needed is proportion- 
ately larger than in 1914. 


Wing-Commander H. L. Burton: With regard to the preparations for dealing 
with cases of functional nervous disease in the event of another war, looking back 
on my experiences in the formation of a shell-shock hospital at the end of 1914, and 
on the confusion then existing, I am deeply impressed by the necessity for such 
preparations to be completed before the outbreak of any future hostilities. Adequate 
measures cannot be improvised in haste—calling, as they do, for a supply of medical 
oflicers experienced in the diagnosis and treatment of these conditions, and of an 
adequately trained staff. It appears doubtful whether a requisite number is at 
present available. The needs of the general population in a future war may claim 
the services of those civilian specialists who would otherwise be available for this 
duty with the Forces ; it follows, therefore, that one essential is the training of medical 
officers in the subject of the psychoneuroses. 

An additional difficulty in planning ahead arises from the uncertainty of the 
circumstances in which the stresses of future war will be imposed. 

An important result of the shortage of trained staff in the early days of the last 
war was, | think, the liability to errors in diagnosis. There was a failure to 
differentiate between the organic and functional cases, such as the concussional and 
emotional types of © shell-shock.’’ Owing to lack of knowledge at the time, various 
types of nervous disease originating on active service, ranging from G.P.I. to 
neurasthenia were at first labelled ‘‘shell-shock.” Such a label was liable to stick 
and to lead to indiscriminate application of psychotherapy to unsuitable cases. 

There was also at that early period a failure to discriminate between patients 
who broke down under severe stresses, and those who were constitutionally limited 
in their powers of adapting themselves even to such a mild stress as that involved 
by transplantation from their homes to the barrack square. It would have been 
wiser to post such patients at once to non-combatant units—where they might 
eventually perform some useful tasks—than to detain them in hospitals for treatment 
needed by more suitable patients. 

I agree here with Dr. Mapother— that under no circumstances should such men 
be invalided out of the Service, and also as to the need for maintaining strict military 
discipline in the treatment of these patients. Much trouble was caused by the 
sentimental attitude displayed in the last war. 
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The problems before us are: (1) To take steps to diminish, as far as possible, the 
incidence of functional nervous disease among Service personnel ; (2) to ensure the 
provision of adequate treatment for cases which develop. 

The following measures might be taken to prevent the occurrence of psycho- 
neurosis: Firstly, elimination of those predisposed at the time of enlistment. This 
is a counsel of perfection, but seems hardly practicable. Colonel Heatly-Spencer 
referred to the Royal Air Force methods in this connexion. They apply to the 
selection, primarily, of personnel for flying duties. Pilots must be capable of 
standing the stresses incidental to Service flying which are both psychological and 
physiological. 

Briefly, the method in use comprises a careful consideration of the candidate's 
past history as regards health, school and athletic prowess, hobbies and habits, also 
of his family history, together with the application of special physiological tests. 
This is accessory to a complete examination of the eyes, ears, nose, throat, and 
general physical condition. No special psychological tests are employed, but the 
whole examination has such an aspect. The special physiological tests are held to 
measure the general nervous stability, particularly of the cardiovascular and 
respiratory systems. It is believed that a satisfactory finding in this respect is 
usually correlated with a high degree of mental stability which is particularly 
desirable in view of the highly individualistic nature of a pilot’s duties. The standard 
is higher than that required for ground duties and, owing to the length of time 
entailed in the examination, would hardly be applicable for general use. 

Secondly, education of personnel, to which Colonel Heatly-Spencer referred as a 
rather remote possibility. I believe something could be achieved by simple explana- 
tion to personnel of the psychology of fear, and how its occurrence can best be dealt 
with. 

Thirdly, during the training period of recruits, officers and non-commissioned 
officers have opportunity for observation of their men, and should be able to weed 
out those who appear obviously unlikely to stand stress. They could be economically 
drafted to non-combatant units where they would be less likely to break down. 

Fourthly, general measures. I believe that in the Great War factors other than 
fear played a considerable part in producing breakdowns. The prolongation of the 
stresses, together with the intense discomfort and depressing effect of surroundings, 
day after day, with little respite in many cases, together with the feeling in many 
minds that all this would be interminable, tended to sap the morale of the stoutest 
in the trenches. Steps to mitigate this outlook merit at least consideration by the 
executive authorities for application whenever exigencies of duty permit. 

Shorter periods of active duty, with rest intervals, that are actually rest intervals, 
giving opportunities for relaxation, with good feeding, must all tend to maintain 
morale. Possibly more stress has been laid on the intensity of fear than on the 
extensity of lesser strains. For instance, the examination of invalids from the 
Quetta earthquake revealed only a small percentage of very mild psychoneurosis. 
Here the stress was not prolonged, though intense while it existed. 

Turning to the question of treatment: The aims before us are the return of 
personnel to full duty as rapidly as possible, and the relief of the patient’s symptoms. 
Too often these aims will be in sharp conflict, and to reconcile them is the task of 
the therapist. There seems to be a need for diagnostic and therapeutic teams. 

The diagnostic team should be established near to the scene of active operations. 
Cases call for expert investigation as early as possible after development—before 
symptoms have a chance to become firmly integrated—if they are to be successfully 
. treated. The “ reflection” period must be avoided. Correct handling of cases in 
this early stage is likely to make all the difference between rapid recovery and chronic 
invalidism. The first link in the chain is the unit medical officer. He should have 
sufficient psychological knowledge to make an early diagnosis and to label a case ior 
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evacuation direct to a suitable centre. He alone has the power to supply relevant 
information concerning the causes of breakdown in each case. Absence of such 
details in the last war proved a grave handicap to those who were dealing with 
patients in hospitals. The proforma instituted at a later date proved valuable, and 
its use should be revived if necessary. At a suitable centre, the diagnostic team 
should make a preliminary investigation and decide the disposal of each case. 
Certain cases of a mild nature could be dealt with at rest camps under trained 
personnel; more serious cases would need evacuation to special hospitals at the 
base for treatment by the therapeutic team. 

Dr. Mapother has already stressed the fact that only severe cases should be 
allowed to leave the country—supposing that the scene of action is abrouad—and 
that the term “shell-shock” must be scrapped. My own experiences strongly 
confirm his views. © Shell-shock"’ proved itself to be a highly infectious disease, 
and afforded too easy an avenue of escape from duty to those who sought one. 

I believe it to be unwise to send cases of war neurosis to the wards of a general 
hospital. The patients are unlikely to receive appropriate treatment and are apt to 
languish in happy seclusion for long periods, to their great content. Much organiza- 
tion will be necessary to achieve these ideals. The outstanding need appears to be 
the training of the necessary medical personnel in the diagnosis and treatment of 
the psychoneuroses. Until this is carried out I venture to say that we cannot 
consider ourselves prepared. 


Dr. Millais Culpin said that he was first drawn to this subject by recognition 
of the number of undiagnosed cases in the surgical wards of the home hospitals, 
and he saw little prospect of more accurate diagnosis in the future. 

A distinction must be made between a hysterical state and a hysterical symptom 
occurring in a patient who might be suffering from, say, an obsessional condition. 
He had known such a case in which a crude and apparently successful attack upon 
the hysterical symptom was followed by the suicide of the patient. 

As bearing upon the problem of eliminating the unfit man, he would cite the case 
of deep-sea divers already described to this section by Surgeon Lieut.-Commander 
Phillips, in which physically picked men suffered from unsuspected phobias which 
led to the manifestation of fugue states. 

He had treated several hundred war patients by the methods of revival and 
abreaction and was satisfied with his results; though amongst these hundreds were 
several men in whom a major psychosis developed, he did not regard this develop- 
ment as in any way related to the treatment. 


Dr. Richard Grace said that, with regard to preventive measures, the Medical 
Board for the examination of aviation candidates for the Royal Air Force might 
go further than they did in the psychological investigation of those applicants from 
the public schools. A good opportunity existed for ascertaining the temperamental 
fitness of future pilots. The investigation did not go far enough, good though it 
was. A biological approach—taking into consideration the family history, personal 
history, and personality of the individual—was important. He remembered that 
while he was on the Medical Board there was a medical officer of a public school 
who took a great interest in the examination carried out and appreciated the impor- 
tance bf the temperamental fitness of youths for aviation duties. 

A report from the school medical officer or headmaster might be most useful to 
the Board when acandidatecameup. He(Dr. Grace) was treating at the moment an 
ex-officer of the R.A.F. who, no doubt, had responded well to the physical tests carried 
out on first entry, but who was discharged as temperamentally unfit after a year’s 
service and whose record revealed on closer psychological investigation that he was 
possessed of the typical hysterical character. A report from his school on his 
previous personality would have precluded his entry into the Service. 
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Air-Commodore W. Tyrrell: As a Regimental Medical Officer who had first- 
hand experience under active service conditions of the factors and environment 
which predispose to functional nervous breakdown, I agree that the man without 
fear does not exist. Some men control and conceal fear better than others. 
The success or otherwise of the effort to control fear depends largely upon the 
individual’s store of nervous energy, combined with a certain spiritual element (not 
necessarily religious). A prodigal expenditure of this energy is called for by the 
inherent desire and effort required to camouflage the exhibition of fear before one’s 
comrades. The most effective factor in the conservation of this energy is the 
spiritual strength referred to above combined with the sense of sympathetic support 
and example from comrades subject to the same strain. 

Here one must emphasize the importance of the proximity and influence of a 
trained, tried, and reliable medical officer, who not only shares the dangers, but also 
inspires confidence by his sympathetic interpretation and effective correction of the 
earliest signs and symptoms of decreasing nervous control. The ideal unit medical 
officer should be a practical psychologist with a wide experience of men, trained to 
observe—without appearing to spy upon—individual and mass reactions to the normal, 
as well as to the abnormal, situations, in order that he may be able, at the most 
effective moment, to advise correctly the temporary withdrawal of a man or men 
from immediate danger, with a view to reducing to a minimum the period of 
non-effectiveness. 

With regard to the sources of functional breakdown, the following observations 
are submitted :— 

The building up, conservation, and control of nervous energy, and vice versa, 
are largely determined by endocrine activities. The manifestations of fear ebb and 
flow directly with the multiple and subtle variations in the biochemical metabolism 
of the body, and especially in the endocrine secretions. The variations in endocrine 
activities are so subtle and multiple that in the anticipated and actual presence of 
danger, individuals and groups of men have been seen to demonstate, within a rela- 
tively brief period of time, the whole gamut of response to emotional stress, from 
sublime courage to craven fear. In other words, men are the creatures of their 
glandular secretion and in their physical bodies, stirred by spiritual stimuli, they 
are akin to chemical retorts. 

The coincidence of danger with the maximum compatible mixture of endocrine 
secretions is most favourable for those demonstrations of individual courage that 
earn the title of “a man without fear,’”—which would be better expressed as * aman 
who does not show fear,” i.e. one who camouflages fear successfully. 

Such super-men are by no means confined to the category known as “ perfect 
specimens of physical manhood.” There is a spiritual element, not, as I have said, 
necessarily religious, but usually associated with early training, environment, 
traditions, &c., which not only contributes largely to attainment and maintenance of 
control by the athletic type, but also assists the asthenic type to overcome his relative 
physical weakness. 

It may be assumed that in the case of “the physical weed” who demonstrates 
consistent high courage the spiritual element predominates over physical handicaps. 

In the ultimate “ acid test,” calling for sustained courage that endures and survives 
prolonged exposure to danger, the spiritual element—in the individual or the mass— 
is the decisive factor ; hence the correct psychological, if empiric, reasoning behind 
the cultivation of patriotism, unit tradition, team-spirit, &c. 

When the biochemists discover the secret of. maintaining endocrine secretions at 
their optimum functional compatibility then only will the control of fear and the 
prevention and cure of functional nervous disease be placed on a proper basis. This 
presents a vast field for research. It contains the keystone of the problem and 
indicates the line of progress in preventive and therapeutic neurology. 




















